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SOLUTION: When angular acceleration AX of the driving wheel 
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relationship where higher the angular acceleration AX increases, as 
the lower the torque upper limit value Tmax decreases. The 
strengthening and relaxation of torque limitation are performed, by 
moving the position of the torque axis in the state keeping the 
shape . of the graph. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The angular-acceleration test section which is the slip control unit used for a car equipped with at least 
one prime mover since a wheel is driven, and measures the angular acceleration of the driving shaft for transmitting 
the driving force supplied to said wheel, When said angular acceleration exceeds the 1st predetermined threshold, 
while strengthening the torque limitation of said driving shaft The slip control unit characterized by having the 
torque control section which eases the torque limitation after said consolidation when said angular acceleration falls 
under to said 1st threshold and predetermined limit relaxation conditions are satisfied. 

[Claim 2] It is a slip control unit according to claim 1. Said torque limitation In the space top specified with the 
angular-acceleration shaft in which said angular acceleration is shown, and the torque shaft in which the upper limit 
of the torque of said driving shaft is shown It is expressed as a graph showing the relation in which said torque 
upper limit decreases as said angular acceleration increases. The consolidation of said torque limitation The slip 
control unit performed by moving the location of said torque shaft on said angular-acceleration shaft where the 
configuration of said graph is maintained. 

[Claim 3] It is the slip control unit gradually performed in the period when it is a slip control unit according to claim 
2 at, and, as for migration of said torque shaft in the case of the consolidation of said torque limitation, said angular 
acceleration is over said 1st threshold. 

[Claim 4] It is the slip control unit performed by being a slip control unit according to claim 2 or 3, and moving the 
location of said torque shaft on said angular-acceleration shaft after relaxation of said torque limitation has 
maintained the configuration of said graph. 

[Claim 5] It is the slip control unit gradually performed in the period when it is a slip control unit according to claim 
4 at, and, as for migration of said torque shaft in the case of relaxation of said torque limitation, said predetermined 
limit relaxation conditions are satisfied. 

[Claim 6] It is a slip control unit according to claim 1. Said torque limitation In the space top specified with the 
angular-acceleration shaft in which said angular acceleration is shown, and the torque shaft in which the upper limit 
of the torque of said driving shaft is shown It is the slip control unit performed by changing the minimum value to 
which said angular acceleration can take a consolidation and relaxation of said torque limitation on said graph by 
being expressed as a graph showing the relation in which said torque upper limit decreases as said angular 
acceleration increases. 

[Claim 7] It is a slip control unit according to claim 1. Said torque limitation In the space top specified with the 
angular-acceleration shaft in which said angular acceleration is shown, and the torque shaft in which the upper limit 
of the torque of said driving shaft is shown It is the slip control unit performed by changing the maximum to which 
said torque upper limit can take a consolidation and relaxation of said torque limitation on said graph by being 
expressed as a graph showing the relation in which said torque upper limit decreases as said angular acceleration 
increases. 

[Claim 8] It is the slip control unit which controls the torque of said driving shaft so that it is a slip control unit 
according to claim 1 to 7, and the rotational frequency of said driving shaft does not exceed said upper limit, while 
setting a upper limit as the rotational frequency of said driving shaft, when said angular-acceleration test section 
exceeds the 2nd threshold have the rotational frequency test section which measures the rotational frequency of 
said driving shaft, and predetermined [ section / said / torque control ] in said angular acceleration. 
[Claim 9] It is the slip control unit set up according to the value of the rotational frequency of said driving shaft at 
the specific event at the time of being a slip control unit according to claim 8, and said angular acceleration 
exceeding said 2nd threshold, as for the upper limit of the rotational frequency of said driving shaft. 
[Claim 10] It is a slip control unit according to claim 8 or 9. Said car While having two prime movers, a motor and an 
internal combustion engine, as a prime mover for driving said wheel It has the power division device for transmitting 
the driving force of said motor and said internal combustion engine to said driving shaft. Said torque control section 
While controlling so that the rotational frequency of said driving shaft does not exceed said upper limit by controlling 
the torque of said motor The slip control unit which makes said internal combustion engine operate in the state of 
an idling when the rotational frequency of said driving shaft exceeds said upper limit more than the specified 
quantity also by the torque control of said motor. 

[Claim 1 1] Said torque control section is a slip control unit which eases said torque limitation irrespective of other 
conditions when it is a slip control unit according to claim 1 to 10 and the accelerator opening of said car is about 
100%. 
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[Claim 12] It is the slip control unit which adjusts the degree of said torque limitation according to said accelerator 
opening when it is a slip control unit according to claim 1 1 and said torque control section has the accelerator 
opening of said car in the predetermined range near 100%. 

[Claim 13] Said torque control section is a slip control device which eases said torque limitation irrespective of 
other conditions when it is a slip control device according to claim 1 to 12 and the predetermined torque control off 
switch is operated. 

[Claim 14] The car characterized by having at least one prime mover and a slip control unit according to claim 1 to 
13 since a wheel is driven. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which controls the driving force of a wheel in 

consideration of a slip of a car. 

[0002] 

[Description of the Prior Art] The hybrid car equipped with an internal combustion engine and a motor as a prime 
mover is put in practical use. As a technique which controls a slip of a hybrid car, there is a technique indicated by 
JP,1 0-30451 4,A, for example. With this technique, when the rate of change of the angular rate of rotation (it is also 
called "angular acceleration") of a driving wheel is beyond a predetermined value, it predicts that a slip of a driving 
wheel is generated, and the torque of a motor is reduced. Consequently, the slip produced with the increment in the 
motorised force can be prevented. 
[0003] 

[Problem(s) to be Solved by the Invention] With an above-mentioned slip control technique, if a slip of a driving 
wheel is generated, motor torque decreases, but if the angular rate of rotation falls after that, the increment in 
motor torque is permitted and a slip may be generated again. In such a case, generating and a halt of a slip are 
repeated. Since especially the responsibility of the change in the torque by the motor is quick, it is in the inclination 
which such a phenomenon tends to produce by the hybrid car. Such a problem had the case where it became a 
problem also in the car of not only a hybrid car but other classes. 

[0004] This invention is made in order to solve the technical problem mentioned above, and it aims at offering the 
technique in which possibility that generating and a halt of a slip will be repeated by the torque control of a driving 
wheel can be reduced. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain the above- 
mentioned object, the slip control unit of this invention The angular-acceleration test section which is the slip 
control unit used for a car equipped with at least one prime mover since a wheel is driven, and measures the angular 
acceleration of the driving shaft for transmitting the driving force supplied to said wheel, When said angular 
acceleration exceeds the 1st predetermined threshold, while strengthening the torque limitation of said driving shaft 
When said angular acceleration falls under to said 1st threshold and predetermined limit relaxation conditions are 
satisfied, it is characterized by having the torque control section which eases the torque limitation after said 
consolidation. 

[0006] With this configuration, since torque limitation is not eased only by the angular acceleration of a driving shaft 
becoming under the 1st threshold, but torque limitation is further eased when other predetermined limit relaxation 
conditions are satisfied after strengthening torque limitation, possibility that generating and a halt of a slip will be 
repeated can be reduced. 

[0007] In addition, said torque limitation may be expressed as a graph showing the relation in which said torque 
upper limit decreases as said angular acceleration increases on the space specified with the angular-acceleration 
shaft in which said angular acceleration is shown, and the torque shaft in which the upper limit of the torque of said 
driving shaft is shown. At this time, the consolidation of said torque limitation may be made to be performed by 
moving the location of said torque shaft on said angular-acceleration shaft, where the configuration of said graph is 
maintained. 

[0008] If it carries out like this, it is possible to set up the suitable torque upper limit for preventing a slip according 
to the angular acceleration of a driving shaft. 

[0009] Migration of said torque shaft in the case of the consolidation of said torque limitation may be made to be 

performed gradually in the period when said angular acceleration is over said 1st threshold. 

[0010] Since a torque upper limit will become small so that the period when the slip continued at and angular 

acceleration is over the 1st threshold becomes long if it carries out like this, it is possible to stop a slip more 

efficiently. 

[001 1] Relaxation of said torque limitation may be made to be performed by moving the location of said torque shaft 
on said angular-acceleration shaft, where the configuration of said graph is maintained. 

[0012] When carrying out like this and a slip stops, it is possible to ease torque limitation in a suitable form. 

[0013] Moreover, migration of said torque shaft in the case of relaxation of said torque limitation may be made to be 

performed gradually in the period when said predetermined limit relaxation conditions are satisfied. 
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[0014] If it carries out like this, compared with the case where torque limitation is eased at once, it is possible to 
prevent the recurrence student of a slip more efficiently. 

[0015] In addition, a consolidation and relaxation of said torque limitation may be made to be performed by changing 
the minimum value which said angular acceleration can take on said graph. 

[0016] Or a consolidation and relaxation of said torque limitation may be made to be performed by changing the 
maximum which said torque upper limit can take on said graph. 

[0017] Even if such, it is possible to set up the suitable torque limitation for preventing a slip. 

[0018] In addition, said angular-acceleration test section has the rotational frequency test section which measures 
the rotational frequency of said driving shaft, and when said angular acceleration exceeds the 2nd predetermined 
threshold, while said torque control section sets a upper limit as the rotational frequency of said driving shaft, you 
may make it control the torque of said driving shaft so that the rotational frequency of said driving shaft does not 
exceed said upper limit. 

[0019] If it carries out like this, it is possible to make a driving shaft slip continuously within the limits of a 
predetermined rotational frequency. 

[0020] The upper limit of the rotational frequency of said driving shaft may be made to be set up according to the 
value of the rotational frequency of said driving shaft at the specific event at the time of said angular acceleration 
exceeding said 2nd threshold. 

[0021] In this case, it is possible that the rotational frequency of the driving shaft at the specific event at the time 
of angular acceleration exceeding the 2nd threshold is a rotational frequency at the time of the slip not being 
generated. Therefore, if the upper limit of the rotational frequency of a driving shaft is set up according to the value 
of the rotational frequency at this event, it is possible to set up the upper limit of a suitable rotational frequency 
according to operational status. 

[0022] Said car may have the power division device for transmitting the driving force of said motor and said internal 
combustion engine to said driving shaft while having two prime movers, a motor and an internal combustion engine, 
as a prime mover for driving said wheel. While controlling so that the rotational frequency of said driving shaft does 
not exceed said upper limit, when said torque control section controls the torque of said motor at this time, when 
the rotational frequency of said driving shaft exceeds said upper limit more than the specified quantity also by the 
torque control of said motor, you may make it make said internal combustion engine operate in the state of an idling. 

[0023] If it carries out like this, it is possible to prevent that a motor carries out overspeed r.p.m. 

[0024] When the accelerator opening of said car is about 100%, you may make it said torque control section ease 

said torque limitation irrespective of other conditions. 

[0025] If it carries out like this, it is possible to perform operation which permitted the slip to escape, for example 
from the depressed ground of a bad road. 

[0026] In addition, when the accelerator opening of said car is in the predetermined range near 100%, you may make 
it said torque control section adjust the degree of said torque limitation according to said accelerator opening. 
[0027] If it carries out like this, it is possible to adjust extent of allowance of a slip according to an accelerator 
opening. 

[0028] In addition, when the predetermined torque control off switch is operated, you may make it said torque 
control section ease said torque limitation irrespective of other conditions. 

[0029] It is possible to perform operation which permitted the slip also by this configuration to escape from the 
depressed ground of a bad road. 

[0030] In addition, this invention can be realized in various modes, for example, can be realized in modes, such as a 
computer program for realizing the function of the slip control unit of a car and an approach, the car using the 
control unit, its control unit, or the control approach, a record medium which recorded the computer program, and a 
data signal embodied in the subcarrier including the computer program. 
[0031] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in order of the following 
based on an example. 

A. hybrid car whole configuration: — basic actuation [ of B. hybrid car ]: — configuration [ of C. control system ]: — 
1st example [ of D. slip control ]: — 2nd example [ of E. slip control ]: — 3rd example [ of F. slip control ]: — 4th 
example [ of G. slip control ]: — H. modification: [0032] A. The whole hybrid car configuration : drawing 1 is the 
explanatory view showing the whole hybrid car configuration as one example of this invention. This hybrid car is 
equipped with an engine 150, the two a motor/generators MG1 and MG2, and three prime movers of**. Here, "the 
motor/generator" means the prime mover which functions also as a motor and functions also as a generator. In 
addition, below, since it is easy, these are only called a "motor." Control of a car is performed by the control system 
200. 

[0033] The control system 200 has Maine ECU 210, the brake ECU 220, the dc-battery ECU 230, and the engine 
ECU 240. Each ECU is constituted as one unit with which two or more circuit elements, such as a microcomputer, 
and an input interface, an output interface, have been arranged on the one circuit board. Maine ECU 210 has the 
motor control section 260 and the master control section 270. The master control section 270 has the function to 
determine controlled variables, such as allocation of three prime movers 150 and the output of MG1 and MG2. 
[0034] An engine 150 is the usual gasoline engine and rotates a crankshaft 156. Operation of an engine 150 is 
controlled by the engine ECU 240. An engine ECU 240 performs control of the fuel oil consumption and others of an 
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engine 150 according to the command from the master control section 270. 

[0035] Motors MGt and MG2 are constituted as a synchronous motor, and are equipped with Rota 132,142 which 
has two or more permanent magnets in a peripheral face, and the stator 133,143 around which the three phase coil 
131,141 which forms rotating magnetic field was wound. The stator 133,143 is being fixed to the case 119. The three 
phase coil 131,141 wound around the stator 133,143 of motors MG1 and MG2 is connected to the secondary dc- 
battery 194 through the actuation circuit 191,192, respectively. The actuation circuit 191,192 is the transistor 
inverter which it equipped with one pair of transistor as a switching element at a time for every phase. The 
actuation circuit 191,192 is controlled by the motor control section 260. If the transistor of the actuation circuit 
191,192 is switched by the control signal from the motor control section 260, a current will flow between a dc- 
battery 194 and motors MG1 and MG2. Motors MG1 and MG2 can also operate as a motor which carries out 
revolution actuation in response to supply of the power from a dc-battery 194, when Rota 132,142 is rotating 
according to external force (this operating state is hereafter called power running), can function as a generator 
which makes the ends of the three phase coil 131,141 produce electromotive force, and can also charge a dc- 
battery 194 (this operating state is hereafter called regeneration). 

[0036] The revolving shaft of an engine 150 and motors MG1 and MG2 is mechanically combined through planetary 
gear 120. the planetary carrier 124 with which planetary gear 120 have a sun gear 121, flywheel starter gear 122, 
and the planetary pinion gear 123 — since — it is constituted. By the hybrid car of this example, the crankshaft 156 
of an engine 150 is combined with the planetary carrier shaft 127 through the damper 130! The damper 130 is 
formed in order to absorb the twist oscillation produced in a crankshaft 156. Rota 132 of a motor MG 1 is combined 
with the sun gear shaft 125. Rota 142 of a motor MG 2 is combined with the flywheel -starter-gear shaft 126. The 
revolution of a ring wheel 1 22 is transmitted to an axle 1 1 2 and Wheels 1 1 6R and 1 1 6L through a chain belt 1 29 and 
a differential gear 114. 

[0037] The rotational frequency sensor 144 of a measurement sake etc. is used for a control system 200 for the 
dc-battery sensor 196 for detecting the brake sensor 163 for detecting the accelerator sensor 165 for using various 
sensors, in order to realize control of the whole car, for example, detecting the amount of treading in of the 
accelerator by the operator, the shift position sensor 167 which detects the location of a shift lever, and the 
treading-in pressure of a brake, and the charge condition of a dc-battery 1 94, and the rotational frequency of a 
motor MG 2. Since it is mechanically combined with the chain belt 129, the ratio of the rotational frequency of the 
ring wheel shaft 1 26 and an axle 1 1 2 of the ring wheel shaft 1 26 and an axle 1 1 2 is fixed. Therefore, not only the 
rotational frequency of a motor MG 2 but the rotational frequency of an axle 1 12 is detectable by the rotational 
frequency sensor 144 formed in the flywheel-starter-gear shaft 126. 

[0038] B. Fundamental actuation of a hybrid car : in order to explain fundamental actuation of a hybrid car, below, 
explain actuation of planetary gear 120 first. Planetary gear 120 have the property in which the rotational frequency 
of the remaining revolving shaft is decided, if the rotational frequency of two of three revolving shafts mentioned 
above is determined. The relation of the rotational frequency of each revolving shaft is as a degree type (1) 
[0039] 

Nc=Nsxrho / (1+rho) +Nrx1/(1+rho) — (1) 

[0040] Here, Nc is [ the rotational frequency of the sun gear shaft 125 and Nr of the rotational frequency of the 

planetary carrier shaft 127 and Ns ] the rotational frequencies of the flywheel-starter-gear shaft 126. Moreover, rho 

is the gear ratio of a sun gear 121 and flywheel starter gear 122 as it is expressed with a degree type. 

[0041] rho=[number of teeth of sun gear 121]/[the number of teeth of flywheel starter gear 122] 

[0042] Moreover, the torque of three revolving shafts is not concerned with a rotational frequency, but has the fixed 

relation given by the degree type (2) and (3). 

[0043] 

Ts=Tcxrho/( 1+rho) — (2) 
Tr=Tcx1-/( 1+rho) = Ts/rho — (3) 

[0044] Here, Tc is [ the torque of the sun gear shaft 125 and Tr of the torque of the planetary carrier shaft 127 and 
Ts ] the torque of the flywh eel -starter-gear shaft 126. 

[0045] The hybrid car of this example can run in the various condition by the function of such planetary gear 120. 
For example, where [ comparatively low speed ] transit is begun, while the hybrid car had suspended the engine 150, 
it transmits and runs power to an axle 112 by acting as the power running of the motor MG 2. It may run carrying 
out idle operation of the engine 150 similarly. 

[0046] If a hybrid car reaches a predetermined rate after transit initiation, by the torque outputted by acting as the 
power running of the motor MG 1, a control system 200 will carry out motoring of the engine 150, and will start. At 
this time, the reaction force torque of a motor MG 1 is outputted also to flywheel starter gear 122 through planetary 
gear 120. 

[0047] If an engine 150 is operated and the planetary carrier shaft 127 is rotated, the sun gear shaft 125 and the 
flywheel-starter-gear shaft 126 will rotate under the conditions with which are satisfied of top type (1) - (3). The 
power by revolution of the flywheel-starter-gear shaft 1 26 is transmitted to Wheels 1 1 6R and 11 6L as it is. The 
power by revolution of the sun gear shaft 125 can be revived as power by the 1st motor MG 1. On the other hand, if 
it acts as the power running of the 2nd motor MG 2, power can be outputted to Wheels 1 16R and 1 16L through the 
flywheel-starter-gear shaft 126. 

[0048] At the time of steady operation, the output of an engine 150 is set as a value almost equal to the demand 
power (namely, rotational frequency x torque of an axle 1 1 2) of an axle 1 1 2. At this time, a part of output of an 
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engine 150 is told to the direct axle 112 through the flywheel-starter-gear shaft 126, and the remaining output is 
revived as power by the 1st motor MG 1. Since the 2nd motor MG 2 generates the torque which rotates the 
flywheel-starter-gear shaft 126, the revived power is used. Consequently, it is possible to drive an axle 112 with 
desired torque with a desired rotational frequency. 

[0049] When the torque transmitted to an axle 112 runs short, torque is assisted by the 2nd motor MG 2. The power 
stored in the power and the dc-battery 149 which were revived by the 1st motor MG 1 is used for the power for 
this assistance. Thus, a control system 200 controls operation of two motors MG1 and MG2 according to the 
demand power which should be outputted from an axle 112. 

[0050] The hybrid car of this example can also be gone astern, with the engine 150 operated. Operation of an engine 
150 rotates the planetary carrier shaft 127 in the time of advance, and this direction. If the 1st motor MG 1 is 
controlled and the sun gear shaft 125 is rotated at a rotational frequency higher than the rotational frequency of the 
planetary carrier shaft 127 at this time, the flywheei-starter-gear shaft 126 will be reversed in the go-astern 
direction a passage clear from a top type (1). A control system 200 rotating the 2nd motor MG 2 in the go-astern 
direction, it can control the output torque and can reverse a hybrid car. 

[0051] Planetary gear 120 are in the condition which flywheel starter gear 122 stopped, and can rotate the planetary 
carrier 124 and a sun gear 121. Therefore, an engine 150 can be operated also after the car has stopped. For 
example, if the remaining capacity of a dc-battery 194 decreases, a dc-battery 194 can be charged by operating an 
engine 150 and carrying out regeneration operation of the 1st motor MG 1. If it acts as the power running of the 1st 
motor MG 1 when the car has stopped, by the torque, motoring of the engine 150 can be carried out and it can 
start 

[0052] C. The configuration of a control system : drawing 2 is the block diagram showing the more detailed 
configuration of a control system 200. The master control section 270 includes master control CPU272 and the 
power control circuit 274. Moreover, the motor control section 260 has two motor control CPUs264,266 for 
controlling the motor main control CPU 262 and two motors MG1 and MG2, respectively. Each CPU is equipped with 
CPU, ROM and RAM, the input port, and the output port which are not illustrated, respectively, and constitutes 1 
chip microcomputer with these. 

[0053] Master control CPU272 determines controlled variables, such as three prime movers 150, a rotational 
frequency of MG1 and MG2, and allocation of torque, supplies various kinds of desired value to other CPUs and 
ECUs, and has the function which controls actuation of each prime mover. For this control, the accelerator position 
signals API and AP2 which show an accelerator opening, the shift position signal SP 1 which shows a shift position, 
and SP2 grade are supplied to master control CPU272. In addition, the accelerator sensor 165 and the shift position 
sensor 167 are duplex-ized, respectively, and supply two accelerator position signals AP1 and AP2 and two shift 
position signals SP1 and SP2 to master control CPU272, respectively. 

[0054] The power control circuit 274 is a circuit for changing the high voltage direct current voltage of a dc-battery 
194 into the low voltage direct current voltage for each circuits in Maine ECU 210. This power control circuit 274 
also has the function as a supervisory circuit which supervises the abnormalities of master control CPU272. 
[0055] An engine ECU 240 is the engine output request value PEreq given from master control CPU272. It responds 
and an engine 150 is controlled. From an engine ECU 240, the engine speed REVen of an engine 150 is fed back to 
master control CPU272. 

[0056] The motor main control CPU 262 supplies current desired value Hreq and I2req to two motor control 
CPUs264,266 according to torque desired value Tlreq about the motors MG1 and MG2 given from master control 
CPU272, and T2req, respectively. Motor control CPU264.266 controls the actuation circuit 191,192 according to 
current desired value Ilreq and I2req, respectively, and drives motors MG1 and MG2. From the rotational frequency 
sensor of motors MG1 and MG2, the rotational frequencies REV1 and REV2 of motors MG1 and MG2 are fed back 
to the motor main control CPU 262. In addition, the engine speeds REV1 and REV2 of motors MG1 and MG2, the 
current value IB from the dc-battery 194 to the actuation circuit 191,192, etc. are fed back to master control 
CPU272 from the motor main control CPU 262. 

[0057] A dc-battery ECU 230 accepts the need while supervising the charge condition SOC of a dc-battery 194, 
and it is the charge desired value CHreq of a dc-battery 194. Master control CPU272 is supplied. Master control 
CPU272 is this desired value CHreq. It takes into consideration and opts for the output of each prime mover. That 
is, when charge is required, larger power than an output required for transit is made to output to an engine 150, and 
the part is distributed to the charge actuation by the 1st motor MG 1. 

[0058] A brake ECU 220 performs control which balances the hydraulic brake which is not illustrated and the 
regenerative brake by the 2nd motor MG 2. This reason is that regeneration actuation by the 2nd motor MG 2 is 
performed, and a dc-battery 194 is charged by this hybrid car at the time of a brake. A brake ECU 220 is based on 
the brake pressure force BP from the brake sensor 163, and, specifically, is the regeneration desired value REGreq 
to master control CPU272. It inputs. Master control CPU272 is this desired value REGreq. It is based, opts for 
actuation of motors MG1 and MG2, and the regeneration effective value REGprac is fed back to a brake ECU 220. A 
brake ECU 220 is this regeneration effective value REGprac and the regeneration desired value REGreq. Based on 
difference and the brake pressure force BP, the amount of brakes by the hydraulic brake is controlled to a suitable 
value. 

[0059] As mentioned above, master control CPU272 opts for each prime mover 150 and the output of MG1 and 
MG2, and supplies desired value to ECU240 and CPU264.266 which take charge of each control. ECU240 and 
CPU264.266 control desired value ****** each of this prime mover. Consequently, a hybrid car can output and run 
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suitable power from an axle 112 according to a run state. Moreover, at the time of a brake, a brake ECU 220 and 
master control CPU272 cooperate, and actuation of each prime mover or a hydraulic brake is controlled. 
Consequently, braking for which an operator is not made to sense sense of incongruity not much is realizable, 
reviving power. 

[0060] Four CPUs272,262,264,266 supervise mutual abnormalities using the so-called watch locking-dog pulse WDP, 
and when abnormalities occur in CPU and a watch locking-dog pulse stops, they have the function to make the CPU 
supply and reset reset-signal RES. In addition, the abnormalities of master control CPU272 are supervised by the 
power control circuit 274. 

[0061] The abnormality hysteresis registration circuit 280 has EEPROM282 for registering the hysteresis of an 
abnormal occurrence. The hysteresis of the abnormal occurrence of the accelerator sensor 165 or the shift position 
sensor 167 is registered into this EEPROM282. Moreover, the reset signals RES1 and RES2 transmitted and 
received between master control CPU272 and the motor main control CPU 262 are inputted into the input port of 
the abnormality hysteresis registration circuit 280. The abnormality hysteresis registration circuit 280 stores this in 
internal EEPROM282, if these reset signals RES1 and RES2 occur. 

[0062] In addition, master control CPU272 and the abnormality hysteresis registration circuit 280 can perform 
various kinds of demands and advice mutually through the two-way communication wiring 214. Moreover, the two- 
way communication wiring 212 is formed also between master control CPU272 and the motor main control CPU 262. 

[0063] D. The 1st example of slip control : drawing 3 is the block diagram showing the circuitry related to slip 
control, Master control CPU272 has the function as angular-acceleration decision section 272a, and the function as 
torque control section 272b. Angular-acceleration decision section 272a determines the rotational speed N of the 
2nd motor MG 2, and the angular acceleration AX which is time amount change of rotational speed based on the 
signal REV2 supplied through the motor main control CPU 262 from the rotational frequency sensor 144. It is the 
unit [rpm] which shows the rotational frequency for 1 minute as a unit of rotational speed N here, for example. It is 
used. The rotational frequency sensor 144 measures rotational speed N every 16ms. In this case, angular- 
acceleration decision section 272a calculates the average Nave of the past 3 times of the last rotational speed N 
(namely, moving average). And as shown in the following (4) types, it is this average Nave. It opts for change as 
angular acceleration AX. 
[0064] 

AX(i) =Nave(i)-Nave (i-1) — (4) 

[0065] Here, AX (i) is the angular acceleration in time of day (i), and Nave (i) is the average of the rotational speed N 
in time of day (i-2), (i-1), and (i). 

[0066] Since angular acceleration AX expresses change of the rotational frequency in every 16ms at this time, that 
unit is [rpm / 16ms]. However, it is possible to adopt the unit of the arbitration which shows time amount change of 
rotational speed as a unit of angular acceleration AX. In addition, in this description, a rotational frequency, 
rotational speed, and angular velocity are synonyms. Moreover, roll acceleration and angular acceleration are also 
synonyms, 

[0067] Torque control section 272b is based on the accelerator position signals API and AP2 given from the 
accelerator sensor 165, the engine speed N given from angular-acceleration decision section 272a, angular 
acceleration AX, and the engine speed REVen of the engine 150 given from the engine ECU 240, and is torque 
command value T2req of the two motors MG1 and MG2, and T1req. Output request value PEreq of an engine 150 It 
determines. 

[0068] The accelerator sensor 165 consists of two sensors 165a and 165b. As these sensors 165a and 165b, a 
potentiometer is available, for example. Torque control section 272b also has the function to determine an 
accelerator opening (the amount of treading in of an accelerator pedal), based on the accelerator position signals 
AP1 and AP2 given from two sensors 165a and 165b. 

[0069] Drawing 4 is the explanatory view showing an example of the torque command value / vehicle speed map set 
up according to the accelerator opening AOP. As shown in this example, the map in which the relation between the 
vehicle speed and the torque command value Tr (desired value of the torque which should be outputted to an axle) 
is shown is beforehand prepared about each value of the accelerator opening AOP. These maps are stored in ROM 
which is not illustrated for example, for master control CPU272. In addition, in this example, the rotational frequency 
N of the 2nd motor MG 2 is used instead of the vehicle speed. Torque control section 272b determines the torque 
command value Tr from this map, and opts for three prime movers 150, the rotational frequency of MG1 and MG2, 
or allocation of torque according to this torque command value Tr and the rotational frequency N of the 2nd motor 
MG 2. However, the torque of the 2nd motor MG 2 is restricted according to angular acceleration AX for slip control 
so that it may mention later. 

[0070] The function of angular-acceleration decision section 272a and torque control section 272b is realized when 
master control CPU272 performs the program stored in ROM which is not illustrated. 

[0071] In addition, the output shaft of the 2nd motor MG 2 is equivalent to the "driving shaft" in this invention, and 
the rotational frequency sensor 144 and angular-acceleration decision section 272a are equivalent to the "angular- 
acceleration test section" in this invention. 

[0072] Drawing 5 is a graph which usually shows the torque limitation map of the 2nd motor MG 2 at the time of 
operation. As shown in this graph, it is the torque upper limit Tmax of the 2nd motor MG 2. It is set up so that it 
may decrease as angular acceleration AX becomes large. This reason is for making it a rotational frequency N not 
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increase rapidly by restricting motor torque to a small value, when angular acceleration AX is large (namely, when 
the rate of increase of a rotational frequency N is large). It is possible to stop a slip, if rapid buildup of a rotational 
frequency N is controlled 

[0073] Drawing 6 is the explanatory view showing the example which adjusts torque limitation according to change 
of motor angular acceleration in the 1st example of slip control. Angular acceleration AX is measured in the time of 
day tO and t1 of a fixed period (specifically 16ms), and t2 — In the 1st example, a slip is detected using the 
following slip detection conditions SI. 

[0074] (S1) Angular acceleration AX is the 1st one or more thresholds AXT. 

[0075] As shown in drawing 6 , torque limitation is strengthened in the period P1 when angular acceleration AX is 
maintained at the 1st one or more predetermined thresholds AXT. If angular-acceleration decision section 272a 
specifically judges that angular acceleration AX is over a threshold AXT1 in time of day t1-t4, it is the torque upper 
limit Tmax of drawing 5 . Torque limitation is strengthened by moving a shaft rightward gradually. 
[0076] Drawing 7 (A) - (E) is the explanatory view showing the situation of a consolidation of the torque limitation in 
the period PI of drawing 6 . At the time of day tO of drawing 6 R> 6, the activation angular acceleration AXc is 17 
[rpm / 16ms], and since it is smaller than the 1st threshold AXT1 (= 20 [rpm / 16ms]), a torque limitation map is 
usually a passage ( drawing 7 (A)). In addition, the angular acceleration measured at the event is meant in the 
activation angular acceleration AXc. 

[0077] Since the activation angular acceleration AXc is over the threshold AXT1 at time of day t1, it is the torque 
upper limit Tmax. A shaft (it is only hereafter called a "torque shaft") moves only fixed distance rightward rather 
than an initial state ( drawing 7 (B)). In this example, movement magnitude is 10 [rpm / 16ms]. In addition, the black 
dot shows the location of the present angular acceleration AXc on the torque limitation map after a torque shaft 
moves, and the white round head shows the location of present acceleration AXc' on the torque limitation map of an 
initial state. Torque upper limit [ as opposed to / so that he can understand from this drawing / the activation 
angular acceleration AXc with the torque limitation map after a consolidation ] Tmax A value is set as a value lower 
than an early torque limitation map. 

[0078] Also in the time of day t2, t3, and t4 of drawing 6 , since the activation angular acceleration AXc is over the 
threshold AXT1, in each time of day, a torque shaft carries out sequential migration rightward. That is, 10[rpm / 
16ms] torque shaft moves every 16ms ( drawing 7 (C) - (E)). [ every ] However, at time of day t4 t the movement 
magnitude of the torque shaft from an initial state is restricted to maximum movement magnitude deltamax (= 35 
[rpm / 1 6ms]). Thus, the maximum of the movement magnitude of a torque shaft is restricted because it becomes 
impossible to almost drive an axle by the 2nd motor MG 2 irrespective of the value of angular acceleration AX if a 
torque shaft moves too much, since a torque upper limit becomes zero. 

[0079] If the period when angular acceleration AX is over the threshold AXT1 continues for a long time so that he 
can understand from drawing 7 (E), it is the torque upper limit Tmax from the case where an early torque limitation 
map is used. It is restricted to a quite small value. Consequently, it can prevent that the rotational frequency N of 
the 2nd motor MG 2 (namely, rotational frequency of an axle 112) increases rapidly. For example, if a wheel slips and 
the rotational frequency of an axle 112 increases rapidly, the rotational frequency N of the 2nd motor MG 2 will 
increase according to this. Since the torque of the 2nd motor MG 2 is restricted at this time as shown in drawing 7 
(A) - (E), a slip can be stopped. 

[0080] In this way, since angular acceleration AX becomes less than one threshold AXT at time of day t5 after 

torque limitation is strengthened with the time of day t1-t4 of drawing 6 , a torque limitation map is maintained at 

the condition of time of day t4. Angular acceleration AX is less than one threshold AXT, and that torque limitation is 

eased is the case where any one of the following limit relaxation conditions (M1a) - (MIc) is materialized. 

[0081] (M1a) The difference of whenever [ wheel speed / of a front wheel and a rear wheel ] is zero mostly, and an 

accelerator opening is not 0. 

(M1b) Angular acceleration AX is zero or less. 

(MIc) The vehicle speed is 30 or more km/h. 

[0082] It is a time of the slip having stopped and the operator desiring acceleration that 1st limit relaxation condition 
Mia is materialized. Therefore, the torque limitation of the 2nd motor MG 2 is eased in this case. In addition, 
whenever [ wheel speed ] is measured by the wheel speed sensor which is formed in the front wheel and the rear 
wheel, respectively and which is not illustrated. 

[0083] It is whether the rotational frequency N is maintained and a time of decreasing that 2nd limit relaxation 
condition M1b is materialized. Since the slip has usually stopped in these cases, torque limitation is eased also in 
this case. 

[0084] That 3rd limit relaxation condition M1c is materialized is the case where a slip stops and the vehicle speed 
rises etc., after a slip takes place for example, at the time of start. Usually, since possibility that a slip will be 
generated again in such a case is low, torque limitation is eased also in this case. 

[0085] When materialized more than period deltat of such three relaxation conditions M1 a— M1c predetermined [ any 
one 1 it is judged that the slip has stopped and torque limitation is eased after that. For example, after the time of 
day t6 of drawing 6 , if angular acceleration AX is maintained at negative only for between waiting periods P2 (deltat 
= about 200ms), torque limitation will be eased after the subsequent time of day t10. The reason for having formed 
such a waiting period P2 is for preventing performing relaxation and a consolidation of torque limitation repeatedly to 
validity more, while changing angular acceleration and the vehicle speed. However, a waiting period P is not 
indispensable and may be omitted. 
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[0086] Relaxation of torque limitation is performed by moving a torque shaft to left-hand side gradually in each time 
of day. The value smaller than the movement magnitude at the time of the consolidation of torque limitation of the 
value of this movement magnitude is desirable, for example, it is set as 5 [rpm / 16ms]. This reason is that it is 
desirable to ease torque limitation gradually when preventing the recurrence student of a slip. 
[0087] Drawing 8 is a graph which shows an example of change of the various parameters when not strengthening 
torque limitation mentioned above. If an operator breaks in an accelerator deeply suddenly as shown in drawing 8 (a), 
the torque of the 2nd motor MG 2 increases rapidly ( drawing 8 (c)X a slip will be generated and the rotational 
frequency N of the 2nd motor MG 2 will increase rapidly ( drawing 8 (b)). Since the angular acceleration AX (not 
shown) of the 2nd motor MG 2 also increases rapidly at this time, according to the torque limitation map in drawing 
5 , the torque command value of the 2nd motor MG 2 is restricted, and motor torque falls rapidly ( drawing 8 (c)). 
Consequently, a slip stops 1 ** and a rotational frequency N falls. However, since angular acceleration AX will also 
fall if a rotational frequency N falls, it is permitted that motor torque increases according to the torque limitation 
map of drawing 5 . If motor torque increases, a slip will be generated again and the motor rotational frequency N will 
increase. Thus, the phenomenon in which generating and a halt of a slip are repeated may arise only by using the 
torque limitation map of drawing 5 R> 5. 

[0088] Drawing 9 is a graph which shows an example of change of the various parameters at the time of 
strengthening torque limitation by the 1st example. Also in this example, if an operator breaks in an accelerator 
deeply suddenly as shown in drawing 9 (a), the torque of the 2nd motor MG 2 increases rapidly ( drawing 9 (c)), a 
slip will be generated and the rotational frequency N of the 2nd motor MG 2 will increase rapidly ( drawing 9 (b)). 
Since the angular acceleration AX (not shown) of the 2nd motor MG 2 also increases rapidly at this time, torque 
limitation is strengthened, the torque command value of the 2nd motor MG 2 is restricted, and motor torque falls 
rapidly ( drawing 9 (c)). Consequently, a slip stops 1 ** and a rotational frequency N falls. It is almost the same as 
the case where it is shown in drawing 8 so far. However, in the 1st example, since the torque limitation after a 
consolidation is not immediately eased, even if a slip stops and angular acceleration AX falls, lifting of torque is 
restricted. Consequently, possibility that the phenomenon in which generating and a halt of a slip are repeated will 
arise is reduced. <BR> [0089] Drawing 10 is the explanatory view showing the 1st modification of a consolidation of 
the torque limitation in the 1st example. Although a torque shaft does not move in this 1st modification instead, it is 
the minimum angular-acceleration value AXmin. It changes gradually. Here, "the minimum angular-acceleration value 
AXlim" means the minimum value which angular acceleration AX can take on a torque limitation map. Drawing 10 (A) 

- (E) is the minimum angular-acceleration value AXlim at the time of the consolidation of torque limitation. Signs 
that it increases gradually are shown. Drawing 1010 (A) As shown in - (D), the activation angular acceleration AXc is 
the minimum angular-acceleration value AXlim. When having exceeded, motor torque is restricted on a torque 
limitation map with the torque value shown with the activation angular acceleration AXc. On the other hand, the 
activation angular acceleration AXc is the minimum angular-acceleration value AXlim like [ in the case of drawing 10 
(E) ]. When less, motor torque is set on a torque limitation map, and it is the minimum angular-acceleration value 
AXlim. It is restricted with the torque value (value shown by the black dot) shown. The minimum angular- 
acceleration value AXlim It also receives and is maximum deltamax of the variation. It can set up ( drawing 10 (E)). In 
addition, at the time of relaxation of torque limitation, it is the minimum angular-acceleration value AXlim. It 
decreases gradually. 

[0090] Thus, in order to perform a consolidation and relaxation of torque limitation, it is the minimum angular- 
acceleration value AXlim of a torque limitation map. Even if it makes it make it change gradually, possibility that 
generating and a halt of a slip will be repeated can be reduced like the 1st example of the above. 
[0091] Drawing 1 1 is the explanatory view showing the 2nd modification of a consolidation of the torque limitation in 
the 1st example. The minimum angular-acceleration value [ in / at this 2nd modification / the 1st modification ] 
AXlim To instead of, it is the maximum torque upper limit Tlim of a torque limitation map. It changes gradually, here 

— "the maximum torque upper limit Tlim" — a torque limitation map top — setting — torque upper limit Tmax The 
maximum which can be taken is meant. Maximum torque upper limit Tlim If it is made to change gradually, it will 
change, as the configuration of a torque limitation map shows drawing 1 1 (A) - (E). Motor torque is restricted on the 
torque limitation map after this change by the torque value (a black dot shows) shown with the activation angular 
acceleration AXc. Maximum torque upper limit Tlim It is also related and is maximum deltamax of the variation. It is 
possible to set up. In addition, at the time of relaxation of torque limitation, it is the maximum torque upper limit 
Tlim. It increases gradually. 

[0092] Thus, in order to perform a consolidation and relaxation of torque limitation, it is the maximum TOKURU 
upper limit Tlim of a torque limitation map. Even if it makes it make it change gradually, possibility that generating 
and a halt of a slip will be repeated can be reduced like the 1st example of the above, or the 1st modification. 
[0093] Thus, in the 1st example or its modification, since the torque limitation of the 2nd motor MG 2 is gradually 
strengthened in the period when the angular acceleration AX of the 2nd motor MG 2 is over the 1st threshold AXT1, 
it is possible to stop a slip efficiently. Moreover, since torque limitation is gradually eased when angular acceleration 
AX falls to less than one threshold AXT after that and predetermined limit relaxation conditions other than this 
threshold AXT1 are satisfied, it is possible to prevent efficiently that a slip is generated again. Consequently, 
possibility that generating and a halt of a slip will be repeated can be reduced. 

[0094] Since an axle 112 and the output shaft of the 2nd motor MG 2 rotate by the fixed ratio especially when the 
rotational frequency of right-and-left ( drawing 1 ) both wheels of an axle 1 12 is almost equal, it is possible by 
restricting the torque of the 2nd motor MG 2 to control a slip efficiently. 



http://wvsw4Jpdl.ncipi.gojp/cgi~bin/tran_web.cgLeju 



2006/02/13 



JP,2001-295676,A [DETAILED DESCRIPTION] 



8/10 s<—i> 



[0095] E. 2nd example [ of slip control ]: — control of the 1st example mentioned above in the 2nd example — in 
addition, perform slip control more efficiently by adding a limit to the rotational frequency N of the 2nd motor MG 2. 
[0096] Drawing 12 is a graph which shows the rotational frequency N of the 2nd motor MG 2, and an example of 
change of angular acceleration AX. Since angular acceleration AX is over the 1st threshold AXT1 at time of day tl 
as shown in drawing 1 2 R> 2 (B), as the 1st example explained, torque limitation is strengthened, and it becomes a 
torque limitation map as shown in drawing 7 (B). Consequently, the torque of the 2nd motor MG 2 is restricted, a 
rotational frequency N falls promptly and angular acceleration AX serves as a with a threshold [ 1st / AXT ] of one 
or less small value. However, since - (M1c) does not continue after that only the relaxation conditions (Mia) 
mentioned above and waiting period deltat ( drawing 6 ), a torque limitation map is maintained with the condition of 
drawing 7 (B). Henceforth [ the time of day t3 of drawing 12 (B) ], in spite of restricting motor torque, torque 
limitation is imperfection according to the causes of wearing a tire out, such as a way and a situation of a road 
surface. Therefore, as shown in drawing 12 R> 2 (A) after time of day t3, the motor rotational frequency N wiii 
increase gradually, without a slip stopping. 

[0097] Thus, in order to prevent that the motor rotational frequency N increases without a slip stopping, in the 2nd 
example, the following slip detection conditions S2 are used first, a slip is detected, and torque limitation using the 
upper limit of a motor rotational frequency is performed. 

[0098] (S2) Angular acceleration AX is the 2nd two or more thresholds AXT, and the motor rotational frequency N is 
a rotational frequency Ngrp at the time of a grip. 40rpm It is larger than the added value (Ngrp+40). 
[0099] Here, it is a rotational frequency Ngrp at the time of a grip. The value of the rotational frequency in the time 
of day tO just before angular acceleration AX exceeds the 2nd threshold AXT2 (= 10 [rpm / 16ms]) is meant as 
shown in drawing 1212 (A) and (B). The vocabulary of "being a rotational frequency at the time of a grip" is the 
semantics of a rotational frequency when the wheel grips the road surface before a slip, in addition, the time of a 
grip — rotational frequency Ngrp ****** — the value at other events may be adopted and, generally it is possible 
to adopt the value of the rotational frequency at the specific event at the time of angular acceleration AX exceeding 
the 2nd threshold AXT2. 

[0100] the time of the above-mentioned slip detection conditions S2 being satisfied — a slip — generating — **** 
— value Ngrp in front of a slip of the motor rotational frequency N from — it is increasing gradually. Then, torque 
limitation using the upper limit of the motor rotational frequency N is performed in this case. 

[0101] Drawing 13 is the explanatory view showing the upper limit of the motor rotational frequency set up in the 
2nd example, and the torque limitation related with this. As shown in drawing 13 (A), it is the upper limit Nmax of the 
rotational frequency of the 2nd motor MG 2. It is a rotational frequency Ngrp at the time of a grip. It responds and is 
determined as follows. 

[0102] (1) Ngrp 1000rpm When it is the following, it is :Nmax =1400rpm(2) Ngrp. 1000rpm When exceeding, it is :Nmax 
=Ngrp+800rpm [0103]. These engine-speed upper limits Nmax It also takes into consideration preventing the 
overspeed r.p.m. of a differential gear 1 14 ( drawing 1 ), and is determined. That is, when a big difference is in the 
engine speed of a wheel on either side, a differential gear 114 may carry out overspeed r.p.m. On the other hand, it 
is the upper limit Nmax as shown in the above (1) and (2) to the rotational frequency N of the 2nd motor MG 2. If it 
sets up, also when a big difference is in the rotational frequency of a wheel on either side temporarily, the rotational 
frequency of a differential gear 114 will be settled in a certain amount of range. Consequently, it is possible to 
prevent the overspeed r.p.m. of a differential gear 114. 

[0104] Torque limitation is performed using the torque limitation rate Rtr shown in drawing 13 (B). At this example, 
the torque limitation rate Rtr is the motor rotational frequency upper limit Nmax. It is set up according to rotational 
frequency allowances (Nmax-Nc) to be difference with the activation rotational frequency Nc (current rotational 
frequency). Here, it is the upper limit Tmax of a torque limitation map in the torque limitation rate Rtr. It is the value 
by which it can multiply and a actual torque upper limit is given by (Tmax xRtr). That is, as a actual upper limit of 
the torque of the 2nd motor MG 2, it is the upper limit Tmax of a torque limitation map as shown in drawing 6 and 
drawing 7 . The value (Tmax xRtr) which multiplied by this rate Rtr is used. 

[0105] Rotational frequency allowances are 500rpm. It is the upper limit Tmax which the limit percentage Rtr is 100% 
and was shown in drawing 6 R> 6 and drawing 7 as a torque upper limit when it was above. It is used as it is. On the 
other hand, rotational frequency allowances are 500rpm. Since the limit rate Rtr serves as a value proportional to 
rotational frequency allowances when it is the following, a actual torque upper limit (Tmax xRtr) is also adjusted 
according to this. Therefore, the activation rotational frequency Nc of the 2nd motor MG 2 is the upper limit Nmax. 
When near, a actual torque upper limit is controlled by the small value. Consequently, the activation rotational 
frequency Nc is a upper limit Nmax. The 2nd motor MG 2 is controlled not to exceed. In addition, the activation 
rotational frequency Nc is the upper limit Nmax. Since actual torque upper-limit Tmax xRtr becomes zero when 
having exceeded (namely, when rotational frequency allowances are negative), it can prevent that the rotational 
frequency N increases. 

[0106] The torque limitation at a motor rotational frequency is canceled when all following condition-resolutive 
(M2a) - (M2c) is materialized. 

[0107] (M2a) The present rotational frequency Nc is a rotational frequency Ngrp at the time of a grip. 40rpm It is 
below the added value (Ngrp+40). 

(M2b) The absolute value of angular acceleration AX is under 5 [rpm / 16ms]. 

(M2c) The difference of the rotational frequency of a front wheel and a rear wheel is below a predetermined allowed 
value. 
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[0108] When alt of such condition-resolutive M2 a-M2c are materialized beyond a predetermined period {for 
example, 500ms), it is judged that the slip stopped and the torque limitation by motor rotational frequency limit is 
canceled. 

[0109] Thus, since the torque was controlled by the 2nd example to restrict the rotational frequency of the 2nd 

motor MG 2, it is possible to prevent the phenomenon in which a slip continues and the rotational frequency of the 

2nd motor MG 2 and the rotational frequency of a differential gear 114 increase too much. 

[01 10] In addition, the torque limitation by limit of a motor rotational frequency is effective especially when the 

consolidation of the torque limitation explained by drawing 7 is not performed. Therefore, as for the 2nd threshold 

AXT2 used in the 2nd example, it is desirable to consider as a value smaller than the 1st threshold AXT1 in the 1st 

example. 

[01 1 1] F. 3rd example [ of slip control ]: — control of motor torque [ in / at the 3rd example / the 2nd example ] — 
in addition, control the overspeed r.p.m. of a driving shaft by operating an engine 150 in the state of an idling under 
specific conditions. 

[01 12] Drawing 14 is the explanatory view showing the range of the idling operation transitional zone set up in the 
3rd example. Here, the idling operation transitional zone means the field which makes an engine 150 shift to an idling 
condition compulsorily. When the following conditions (S3) are satisfied, master control CPU272 operates an engine 
150 in the state of an idling. 

[01 13] (S3) The activation rotational frequency Nc of a motor is a upper limit Nmax. 200rpm It is over the added 
value (Nmax+200). 

[0114] Since an axle 112 drives by the torque from an engine 150 even if it makes motor torque into zero when this 
condition S3 is satisfied, a motor rotational frequency may not fall and a slip may not be suspended, either. Then, if 
an engine 150 is compulsorily operated in the state of an idling, in such a case, a motor rotational frequency can be 
reduced, and a slip can be stopped to it. In addition, **** of "operating in the state of an idling compulsorily" means 
that it operates in the state of an idling, also when there is no accelerator opening 0. 

[0115] This compulsive idling operation is canceled when at least one of the following condition resolutive (M3a) and 
the (M3b) is materialized. 

[01 16] (M3a) the present rotational frequency Nc of a motor MG 2 — the time of a grip — rotational frequency 
Ngrp from — 500rpm It is under the subtracted value (Ngrp-500). 
(M3b) Angular acceleration AX is zero or less. 

[0117] If one of these conditions resolutive (M3a) and the (M3b) is materialized, it can be judged that the slip has 
stopped. Therefore, it is desirable by permitting the increment in the output of an engine 150 in this case to raise 
performance. 

[0118] By the way, also when it slips at the time of retreat of a car, it may be desirable to make an engine 150 shift 
to an idling condition compulsorily. By the hybrid car of this example, the driving force at the time of retreat is 
mainly got by the power running of the 2nd motor MG 2, and the power of an engine 150 is almost revived by the 1st 
motor MG 1 at this time. When it slips at the time of retreat, hunting also of the power which hunting arises in the 
engine speed N of the 2nd motor MG 2, for this reason is revived by the 1st motor MG 1 may be carried out. Since 
an engine 150 is controlled to keep regeneration electric energy constant at this time, hunting will arise, also in the 
operational status of an engine 150. 

[01 1 9] Then, when the angular acceleration AX of the 2nd motor MG 2 is over 20 [rpm / 1 6ms] at the time of 
retreat, master control CPU272 is judged to be what the slip has produced, and makes an engine 150 shift to an 
idling condition compulsorily. By carrying out like this, it is possible to suspend a slip and to prevent hunting of an 
engine 150. 

[0120] In addition, compulsive idling operation of the engine at the time of retreat is canceled when a car stops. 
Moreover, also when a specific condition resolutive (slip condition precedent) is satisfied, compulsive idling operation 
is canceled. 

[0121] Thus, since an engine 150 is compulsorily operated in the state of an idling in the 3rd example when 
predetermined slip detection conditions are satisfied, it is possible to prevent the overspeed r.p.m. of a driving shaft, 
engine hunting, etc. 

[0122] G. The 4th example of slip control : although the 1 st thru/or the 3rd example mentioned above is control (the 
so-called traction control) for stopping a slip, there is to suspend a slip depending on a situation. For example, when 
escaping from the depressed ground of bad roads, such as a snowy road and a muddy road, it will be necessary to 
permit a certain amount of slip. Then, in the slip control explained in the 1st example, when predetermined slip 
permissive conditions are satisfied, it controls by the 4th example to permit a slip. 

[0123] Drawing 15 is maximum movement magnitude deltamax of the torque shaft at the time of the consolidation of 
torque limitation. It is the graph which shows relation with an accelerator opening. Here, it is maximum movement 
magnitude deltamax of a torque shaft Drawing 7 (A) It is the value used at the time of the consolidation of the 
torque limitation explained by - (E). The accelerator opening AOP is maximum movement magnitude deltamax of a 
torque shaft between 0% (close by-pass bulb completely) - 80% as shown in drawing 15 . It is maintained at initial 
value (35 [rpm / 16ms]). Therefore, when the operator has seldom broken in the accelerator pedal, slip control 
explained in the 1st example is performed. This reason is that it is thought that the slip was generated without 
meaning when the operator has seldom broken in the accelerator pedal. 

[0124] On the other hand, between 80% - 100% (full admission), the accelerator opening AOP is maximum movement 
magnitude deltamax of a torque shaft as the accelerator opening AOP increases. It is decreasing from initial value 
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(35 [rpm / 16ms]) linearly to 0. If it carries out like this, when escaping from the depressed ground of a bad road and 
the operator has broken in the accelerator pedal, it is maintained at the initial state shown in drawing 5 , without a 
torque shaft hardly moving. Therefore, even if a wheel slips and the angular acceleration AX of the 2nd motor MG 2 
increases considerably, a certain amount of torque is outputted from the 2nd motor MG 2. Consequently, it becomes 
possible to permit a slip and to escape from the depressed ground of a bad road. 

[0125] In addition, the graph of drawing 1 5 is instantiation, and generally, when the accelerator opening AOP is in 
the predetermined range near 100%, it should just adjust the degree of torque limitation according to the accelerator 
opening AOP. 

[0126] Drawing 16 is a graph which shows an example of change of the various parameters at the time of escaping 
from a bad road, when all slip control explained in the 1st thru/or the 4th example is adopted. If an operator breaks 
in an accelerator until the accelerator opening AOP becomes about 100% as shown in drawing 16 (a), the torque of 
the 2nd motor MG 2 will increase ( drawing 16 (c)), and the rotational frequency N of the 2nd motor MG 2 will 
increase ( drawing 16 (d)). However, when the accelerator opening AOP was about 100%, as drawing 1 5 explained, it 
is maximum movement magnitude deltamax of a torque shaft. It is set as 0 ( drawing 1 6 (e)), and a torque limitation 
map is maintained, shown to drawing 5 . Since the torque of the 2nd motor MG 2 is restricted when angular 
acceleration AX is large even if it uses the torque limitation map of drawing 5 . motor torque falls. Moreover, as 
drawing 13 explained, motor torque is further restricted by the upper limit of the motor rotational frequency N. 
Consequently, although a slip is generated as an intention of an operator since the activation torque of the 2nd 
motor MG 2 is maintained at a comparatively small value, going up too much can avoid the motor rotational 
frequency N. In addition, although not shown by the example of drawing 1 6 , when the engine speed N of the 2nd 
motor MG 2 goes into the idling operation transitional zone explained by drawing 14 , an engine 150 is operated in 
the state of an idling. 

[0127] Thus, since torque limitation was eased irrespective of other conditions in the 4th example when the 
operator had broken in the accelerator pedal, it is possible to permit a certain amount of slip and to escape from a 
bad road. 

[0128] In addition, when an operator operates a specific torque control off-switch, in drawing 15 , it may be made to 
perform the same control as the time of the accelerator opening AOP being 100% instead of easing torque limitation 
according to the accelerator opening AOP. 

[0129] H. modification: — the range which this invention is not restricted to an above-mentioned example or an 
above-mentioned operation gestalt, and does not deviate from that summary in addition — setting — various voice 

it is possible to set like and to carry out, for example, the following deformation is also possible. 
[0130] H1. modification 1: Although each above-mentioned example explained the so-called hybrid car of the 
machine distribution type which distributes engine power to an axle and the 1st motor MG 1, using a planetary gear 
as a power division device, this invention is applicable also to the so-called hybrid car of the electric distribution 
type which distributes engine power electrically using a motor/generator, without using a planetary gear. Since it is 
indicated about the hybrid car of an electric distribution type by JP,9-46965,A indicated by these people, for 
example, the explanation is omitted here. 

[0131] Moreover, this invention is applicable to other cars other than a hybrid car. That is, generally this invention is 
applicable to the car using at least one prime mover for driving a wheel. However, it is possible to perform slip 
control more efficiently like the hybrid car of the above-mentioned example, by car by which the output shaft of a 
motor is combined with the driving shaft of a car, since the responsibility of the torque control of the driving shaft 
by the motor is high. 

[0132] H2. modification 2: Although a consolidation and relaxation of torque limitation were gradually performed the 
fixed period in each above-mentioned example, it may be made to perform at least one of the consolidation of 
torque limitation, and the relaxation at once. However, if it is made to perform a consolidation and relaxation of 
torque limitation gradually, there is an advantage that the recurrence student of a slip can be prevented more 
efficiently. 

[0133] H3. modification 3: The value of the various parameters used in each example mentioned above is mere 
instantiation, and can use various values other than these instantiation. 
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MU^T^^'J^irl 2 0^LT'J>mi 2 

[0 0 4 7] X>v>l 5 0 51£LT^7*5"J+f 
U7«l 2 7 Srlilg^-y-^i;. ±5£ ( 1 ) ~ ( 3 ) 



-t)H:>+H 6 5, ->7 h UA*-<D{4«^ttl-r-g.->7 
h#yya>t>f 16 7, :/U-*£>K*j&*-EE2;£: 
^aj-r-5Ac*C0yi/-+-t>+M 6 3 , A7TU194 
©a«tt«8*«fflTSfc»©>tyxUt>!J-l 96. 43 
.fctte-^MG 2 ©@(E»cS«l3tfc«>«)lHHESk-t 1 
4 4fc£!£fiJfflLT^£. U 1 2 6 <h*tt 1 

1 2«^-x->^;Ph 1 2 9 fwJ:oT««W»Cte^Sn 
T^Sfca, U >^/^-Vtt 1 2 6 1 1 2 COlElfe©: 

©Jttt— tot, U >^^-Vtt 1 2 6 URtf 
^*afelHltK^:-fe>-y- 1 4 4K:J;-pT, ^E-^MG2(D|h1 
te»«)*T&<. *ffll 1 2CD0i|B$C : k&aj-f&;i<h#s 

[0 0 3 8] B. A-f^'Jy H*W©a*W»fP : A-f 

5-&©20©@te«roEI(E»Cj5«ft^3ft«tat)«)|5j(6 
W©lHl<E»c*«tt;*4i:^5ttKS:*bTli-5. 
©@IE»©H«H*5£ (1) ©iI9T&-5,, 
[0 0 3 9] 

XI/ (1+p). - (1) 
^tl22 C0*&] 

[0 0 4 2] 3tP©0<E«|©h;U^tt. 0<Eftfc 

HtoSI*, (2) , (3) T#-A6*l4-Sa)W« 

[0 0 4 3] 

- (2) 

/P - (3) 

£1-5*ttTT, 1 2 5iSJ:tfU>$ r *-Vtt 

12 6*«@(gf*. U >^4 : -V«&l 2 6<7)|5ie(^fcS«) 
Wif©Si*Hii6R, l i6Li:<5lsn5, ■!)• 

>*-v * i 2 5 <D®mz £z>mti\tm 1 ©t-^MG 1 

^MG2^7jff-rtlti. U>y*fil2 6^lt* 
^116R, 1 1 6 LKSj7j£itJ?j-f -S^trttT^-S,, 
[0 0 4 8] HtIW:li X>> ? >1 5 ocoai^j 
igttl 1 2COS*!Ki7J Crtt*5%*ttl 1 2W(Hlte 

gcx h;u^> tHK^Liifittaajtsn*. z.<ntz, 

X>v>l 5 OwajTjCD-gBli'J > if 4^1*1 2 66* 

LTits*tt 1 1 2 iieA^n, n k> (D&jjtem 1 
. -^MGit«toT«*<i:bTia*an*. B^afifc 

«^JH. ^2C0 ; Er-^MG2^'J >^^-Vttl 2 6 $r|s] 
[0 0 4 9 ] ¥14 1 1 2 bJlirfr^&tZ 



bf&o b<Dfztb(Dmt)\Z\$. ^KD^—Z 

MGlTlilibfcttTJ&.fcim^U 1 4 9iC#;L<=,ft 
^«^^ffl^e.tl-5<, Z.(D£5lZ, Sfflv7,^A 2 0 0 

t-^MGl, MG 2(Z)?lte^*iJffl|-r-5o 

[0050] xmmmo/u-JVy vmm\z, x>>?> 

1 5 0 &M&Lfz&$L'&m?ZZt>b^mT~$>Z>o X> 
y>15 0SIfint 1 y7^^U+t'J7il2 7 
tttfljttNFilWI^tClHltef fglco^E-^ 
MG 1 S-ftJiPLTT^^'J^ UTil2 7©Ie|gt 
<fc <0 *>^iBl&$k-W>3f J rM 12 5 $@KSt5t, 

-h^: (i) ^^^ftiio, u>mii2 6iis 
-a, 

[0 0 5 1 ] 7:7*^ U^l 2 OH, U>^1M 2 
2^±Lfe«^T> ^^'J^Uri 2 4£cktK 

t, *w*«ff±Lfc«ffiTfcx>5?> i 5 o sae-r* 

£<h#T#3. A'7tU 1 9 4©9S*jJt>J>a 

<&nfc£, X>i?> 1 5 0 SrjSfcU llfflt-^MG 
1 &®±m&tZ>Z. £t;£D> /Wf 'J 1 94^tt 
#W**#ji:bT^-5<J:£fcSBl<Z) ; E- 
*MG 1 SftfTffttf. J 5-<Dh;P^fd«toTX>^>l 

[0 0 5 2] C. 9IWy7fAOl*:@2H 

*. VX*»J»«2 7 OH, VX*IH»CPU2 7 2 
£, fB«#JW@»2 7 4 ^E-* 
HW2 6 0(1 ^-^±*JfflICPU2 6 2 fc, 2t3<75 
t-?MGl, MG2 * : ttl :i etlfgmirZ>-fc.lb<D2-0(D 
t-i'WICPU2 6 4 I 2 6 6tSfbW5. ftC 
PUH Wfn@fUl»CPUiROMiRAMt 

[0 0 5 3] ?X^a«CPU2 7 2H, 3-3><DHC»j$ 
15 0, MG1, MG2 0@te»4«h;Ui/C)E^OIW 
^»Sr*^L. ffe(7DCPU-^ECU{r#acOS*ffi^« 

^W$iJffllCOfe3?)(C, VX^iHCPU2 7 2HH 7i7 
tJHSg5*t7?tMyy3 AP 1 , A P 2 

->7 hfiS^fy7 h#y-> a >if S P 1 , S 
P2^MShT^5, &*S, 7?-fc;kfc>-y- 1 6 5 
ty7h#yy3>t>tl6 7lt *tl^tL2m{k£ 
ftT&D. 2^<D7?tMyy3 >{§^AP 1 , AP 
2t, 2^©y7h^y3>e§SPl, SP2tJ 
^-tl j e*tlTX^*JffllCPU2 7 2tftl6LTV»5. 
[0 0 5 4] *S«iJffllIsIS§ 2 7 4H Ayx'J 19 4© 



(6) ftR? 13-295676 

KJEitaEmffi^^'f >ECU2 1 0 rtco^-|Hi?§ffi(D<gffi 

ia«E«£Ec*ift'r*/!:«)©iHitt-c**. z.<Dnmw&® 

8&2 7 4te, 77^«*CPU2 7 20*#Sfifit5 

[0 0 5 5] I>-y>ECU24 OH, V7.:?f|jiJ$pc P 
U2 7 2^£#A£tt£x>v J >tf}?jg3fcfflPEreq 
j£bTX>>?> 1 5 0 ^Wffl-Ti). X>v>ECU2 4 

0^£>«, X>^> 1 5 oroiaiESfcREVeiu&tvx^ffl 
HCPU27 2 fc:7-f- K/ty^StlS. 
[0 0 5 6] t-^±WCPU2 6 2H Vy^MW 
CPU2 7 2^f,4A&nt ; &-3'MGl, MG2Ci 
■f-5 h;U^7g*MT 1 req, T 2 reqfcJfcbT, 
-^SfflCPU2 6 4, 2 6 6 tC^tl-?tl«SitS*M I 
lreq, I 2 req^^TS, ^E-^fMfPC PU 2 6 4 , 
2 6 6H ttffi£$ti I 1 req, I 2 reaKHEoTKftlil 
BS19 1, 1 9 2 S-tn-eniWWbT, t-MGl, 
MG2 £JK»rr3„ t-^MGl, MG 2 (D[hHE& t> 
it^6H, t-^MGl, MG2©HM£&REV 1, R 
E V 2 *t^- ^ £Mf0 CPU26 2II7-f-KA*7?J 
t-^^JSCPU2 6 2^f.7X^ 
0PCPU2 7 2 CH t-^MGl, MG2©0CIS; 
REV1, REV 2-^, Ay^'J 1 9 4fr£ffi»J0&l 
9 1, 1 9 2's<0«a£MI B^i**t7^- K/ty^Stl 

. [0 0 5 7] A 5 7T'JECU2 3 OH. /bfU 1 9 4 
©*«tt»SOC*ffi«-rSi:it)fc, feSCKUTA 
l 9 4»^«S*«CHrea £vx^fMffliCPU 

2 7 2 i;l^t5„ -7X^fflaiCPU2 7 2ll 
*<fiCHreq S#*bT6JRlMI©tiW7 f 

*>A#^iWj£rX>>?>l 5 0(rtH^$-&T, SB 
Srfg 1 Ct-^MG 1 £ «k -535*1(1^ £e#"f -5, 
[0 0 5 8] 7*l/-4ECU2 2 0(i Hwb&^jftEE 
7V-=¥t. f^2<D^— ?MG2\Z£Z>m$L~7V-*t 

(Dnyyxzmzmm&if 5. cross**, z.<f»\^-j 

\) v HfltSTH, T'V—^f&fiZtfe 2 ©t-^MG 2 trJ; 
SB^WfpjWffctlTAyT-U 1 9 4«^n-5*^ 
T&3<, RfrWCtt. 7"k-+ECU2 2 0lt :7V- 
*-fe>+H 6 3*^0^1^— ^JBE^BPCS^^T, v 
X*fMWCPU2 7 2 (r|Hl^S*fflREGreq ^A^l" 
*. VX^©|?|CPU2 7 2H ^COS^ffiREGreq 
UStJ^T^E-^MGl, MG2 0«r^Sft3£b-t. 7 
U--+ECU2 2 0 (CtHl*fe^f : fttREGprac^7^- F 
A'y^-fS. 7*U-+ECU2 2 0lt CWB^HfTfl 
REGpract0^S*ffiREGreq <DH#-£. * 
ffABPilCl^T, tt/E7l/- + tCj;^>yi/-+M 

[0 0 5 9] ^±©J;-5tr, VT^fWflfC PU 2 7 2 
tt. §111115 0, MG 1 , MG2<7>aJ73£j*j£b 
X, -E-n-fnro^JffllSrffil-r-SECb^ 4 0^CPU2 



(7) 



13-295676 



6 4, 2 6 6fc3SKM*0tt&f*. ECU24 0tCP 
U2 6 4, 2 6 611 £©g#tl£i;TfcIR»»£fMII 

Tjt«Jfe»***«ll 1 2^6.UJ*LT*fT-r-5^t^ 
Tt2>. ^1/-*ECU2 2 0 

tvx^sfflcpu2 7 2 t*iinLT, smmm^m 

[0 0 6 0] 4 OCC P U 2 7 2 , 2 6 2, 2 6 4, 2 

F v tf/vixfim It Lfcit£-t~H ^-coc P U K U -t y 
bfi*tRES£«|&bTD-fe-y h^t^il^fUH 
So VX^fMtPCPU2 7 2CDg3r«: > mMSJffll 

Ih18S 2 7 4lr<fcoT*>K3l£ftT^-5o 

[0 0 6 1 ] S#Bffi^®lElgS2 8 0 IJ. S3tfg£CD)I 
M£ggM-3fci)6cDEEPROM2 8 2 J|iLTl>5„ 
^©EEPROM2 8 2l;ll 7 i7-fc;Hl >1f 1 6 5 
■/7h#yy3>t>*l 6 7 ©lt^±Oil!5<ii 
atlS, a**fll»»llIiS2 8 0©A*^-Mc 

tt, VX^MCPU2 7 2 t€-^$»fflCPU2 6 
2iOHrS§f$^Uty hg^RES 1, RES 

2?j«A*snTv^. s#«sa@iHi?§ 2 8 o a. 

^©Ut'yMtRESl, RES2^Mt5t. 
tt£f*lg&CDEE P ROM2 8 2 fc&jjfrr-l). 
[0 0 6 2] &*5, 77^»JiCPU 2 7 2 

a»ms2 8 0 i:Ji, MMmmmm2 1 4^lti 

?SWCPU2 7 2 <ht-^±affllCPU2 6 2C0ffi(C 

[0 0 6 3] d. xvyzfmmomimmm 1311 

S. V^*MCPU2 7 2tt. ^SnaK*«a52 7 2 
aiLtfflili, h;l^ffl»«2 7 2 b il/T©«t 
tS^TLTti*. fl»ia»S«2 7 2 aU. @<Eft-fe 
>1tl 44^e, ; E-^±»|«CPU2 6 2^1T« 
Sftftfi^REV2tItfHT. 3§2CD^-^MG2CD 

Atf i #rofc#&*3igteR [rpm] an 

-5= [siefc-fe>+>- 1 4 4H #J>U£l 6msS(C[H]eiS 
KNta«t5. «IC0«-a-t', ftU0jaflfft£«2 7 2 a 
tt, itffi<0il£3|g|aiB]£3£N£>¥J3ttNave (Ti^ 

.t>*>&mw-i$) -?-lt, (4) ict^-r 

[0 0 6 4] 

AX(i)=Nave(i) -Nave(i-t) - (4) 
[00 6 5] ZZ.T\ AX {i)\mm(\)T~<Dfi>mm&T' 



*0, Nave(i)KMf*J(i-2), (i-1), (i) C&ttSlillBi 

[0 0 6 6] C©t#, ftftliiflEAXttl 6msft(D|Hl 
te»©£{fc£*-r©T, [rpi/1 6ms] 

fit, fttom&Axnm&tisTte, mfcmmvmrum 

[0 0 6 7] Hl^«Hiffl5 2 7 2 btt, Ti't^t^ 
1 6 5a»S**."S*lfc7#-k;M?5?S'a >i^AP 1 , 
AP2i, ft*Da**3£«2 7 2 a^6^A6nfcEte 

»n tftuammAx, &&z$, i>-/>ecu2 4o* 

?>4Atnfcx>y>l 5 OOHHEfSREVentt*^ 
t^T, 2^-^MGl, MG2CDMl^*g<fHiiT2re 
q, Tlreq x>v > 1 5 0 codti^g*MP Ereq 

[0 0 6 8] 7#-fe;Hz>+M 6 511 2^C0-fe>iJ"l 

6 5 a, 1 6 5 bTPfifcattTI^&o ^tl6©t >it 1 
65a, 1 6 5 btbTH, «Atf#f>v'3^-i'A» 
fiJffinJffi-C&S. \*)l#fflmW2 7 2 bit 2^©t> 
+H6 5a, 1 6 5 b*^#ie.nfc7^tMyy3 
>I^AP1, AP2t:I^t, T>7±.)mm (7 {7 

[0 0 6 9] 0411 T^-t^PJflfAOPfcJgUTKJE 

h;pi7cos*fi) ic7)^^*^-rTy7 p ^a6*iian 

einsovyyn MxtfvX^|jlCPU2 

7 2ffl©^L&V>ROMFtyC*&iWattTV>5. ft*3, 
*HJfi«rtt, *a©f^D(rS2© ; E-^MG2(D|5J 

te*N*«fi]fflati4. Hl^*i»tt2 7 2 bit £cdv 

T r t&2<D^-?MG2<D\9}fe$LNt\ZfcCT. 30 
wm»j«15 0, MG1, MG2(DmfcW(. J Ph)\<9<Dm 
a-SflMtTS. fib, »i£-r-5J:3fc. ?g 2 (T^E-^M 

g 2 co \*)V9 n t. u y ymmntctb \z fitams. ax k 
tsi;T»jfBan-2>„ 

[0 0 7 0] At0»^fl!2 7 2 a£ Ml^«»fl5 2 
7 2b©«»t S^L^^ROMtC^an/iyp^ 
7ifiV^i»||(flCPU2 7 2^HfT-t^)C<hm;oT 

naan^., 

[0 0 7 1 ] /iiJ. S52(0qE-*MG2©ffl?jtttt. * 
<h^Jnii^ftSgC2 7 2 a»i*^HJ{ci3tt-5 iftM&g. 

[0072] 05it mnmmm\zio^i>%2(D^-^ 



(8) 
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Tmax tt, fimmmAxtf±% <tz2>\z&-oTm'p-rz> 

K) . ^E-^ h)lsi?£'b-2ti.m\zMm~??>Zt\Z&-DT 

[0 0 7 3] 06tt, XU -y^fMiP^fglll^WCi^ 

S«**-T»lWHT*-5. ftJtoilKAXtt, 
(JWfcWKttl 6ms) (Dmmt 0, tl, t2-C« 

vvrwjtsns. sBi^js«Ttt. ttTo^'j^^ftia 

[0 0 7 4] (S 1) ftjPaflEAX7&«*l©U*Vi*A 
XTlHit$5. 

[0 0 7 5] B 6 5 ft»j*SAX75SRFf^<7) 

^lCDb^lifflAXT l&>±\Z&1ttlT^2>MfflP 1 {3 

is^xtt, h;wf«iiB*<»ftsn4. JWfrWfrtt, ftflo 

jSS&^gB 2 7 2 a*S, t 1 ~ t 4 fcfcUTAJOig 
flEAXd«USV>MAXT 1 SaAT^StsMWrat. 
0 5CQ Wl^_hKffiTmax (DW£'&X \Zttfa\Z&W)Z 

■&T®<z.t\z£-oTb)i>7fflm&ft{frrz>o 

[00 7 6] 07 (A) ~ (E) H m6(DfflfflP 1 \Z 

6<Dmmt oth mnnmrnmAxcAn i [rpm/i6m 

slTSD. ilObt^tAXTl (=2 0 [rpm/16m 
s]) £9 h^fW^v-y^ttilfifilDT 
&3 (0 7 (A) ) . tt&, ^ff^iWji^AXc ttt, 

[0 0 7 7]^]tlTlt *ffftDPjS«AXc^U# 
^IAXT1£S^.T^5(D1?, h;i/^±EEfilTniax (0 
Ml (WT. mz rbJM/Hu tff.£) S]»ittlB«kt> 

fc*r£fflfc-jeiE«iett#»-r* (07 (b) > „ z<d 

#lTtt, IMKAttl 0 [rpn/16ins]T?*S. ttfc. MA 
tt. Hl^tt^KjLtt&tf) h>W*ll»RVy:/±Ki3W- 
*SfraanB«AXc LTisD, aASlOT 

wm(D b)\s?mmvy7±.\z&tfz>wi : fMx£mAx c * 

-f 5 Wl^_h©ttTmax ©ffirt*, fcj#§© Ml^fMRgVy 

[0 0 7 8] 06CD&#£"Jt 2, t3, t4Cfe^Tfe, 
*ffftttia«AXc*«L*^|SAXT 1 £ffl;LT^2>© 

•Tittbtu 1 6ms Sic 1 0 [rpm/16ms]Toh;Ui7fft*t 
^f^TS (0 7 (C) ~ (E) ) . fib. ^*Jt4t? 
tt, *D»l«»*»e>© h^^W<D^»»^«^»iS5ina 
x (=3 5 [rpm/16ms]) CfHRBStl-S,, C»<fce>{c, h 



aEcu*i/Ti*5t, Mi^±is«a*aiii»flEAx© 

«f3»fc6'f CSt Ditto Tlx*5WT, ^2 
Ot- * MG 2 «fc o T*W *B«lT*tt < tt 3 * £ T 

[0 0 7 9] 07 (E) d^l«Tf5J;5l:. ftinjffi 
flEAX*>l*HtAXT 1 *«ATV>481IRM**<tt< 
t. SJ»|cDh;i'^iWIBvy^'Sffl^fc*^«tt) "b Y)V9 
±KffiTmax ^ttO/hSttMtWIBSna. cote 
®2<D ; t-^MG2(D|5I^|SN (-Tttt)^#ttl 1 

2 oiaiesc) ^j»e«flp-r-2> c t ^KifcT^ z. tWT 

#3. WAtt, *^XU«yyLT»»l 1 2(75|5]tegc 
**3&*KiailPl-*t. ^2CO^-^MG2colHlte^:Nt> 
cnt^CTiBlJP-r*. Z(Dt%. 07 (A) ~ (E) 
^T<t^(3> ^2©^-^MG2 0h;Ui7^WISSn 

[0 0 8 0] L-T06»B#giJ t l~t 4Th;i^fM 
K**!Mt;SftfcSL ^Sat 5THftj»iS*AX*«L#^ 
IAXT l*?SiCtt^«T, h;i/*lWIBVy 7ttNF*J t 

Tofflmmmgift (Mia) ~ (mic) <d-5*>0>h-t 

[0 0 8 1] (Mia) W»t^(D*»jaS(DM*nt 

(Mlb) ftftiaflfAX^OJstTr**. 
(Ml c) *»fl«3 Oki/WSUiTas. 
[0 0 8 2] $61 <Z>ft||glSft&ttM 1 a &1&\L-?%<D 
tt, XUy^ffltbT^D, ae#**jpjgsra 

A,T^-3t£T2&£. ffioT, d W«-&(Ctt^ 2 CO^:- 
*MG2<Dh;l/*1HI8£H;ftrr3. ttfe, 

WAtf^ntinfttfc-tn-ftiiattenTv^H^btt 

V >*fgi 3* -tr >it T'M j£ $ tl * . 

[0 0 8 3] IB 2 <Z>ffi|l8itfn&#M 1 b ^J&iTf * O 
tt, Bte»NA«l6#3nTH*fr«^LT^*i£T& 

[0 0 8 4] fB3©IWIB«lP*#Ml c*«*a-r-5«) 
*a**±#LTKD<*^ttt*T?*-6. iffi^ 

tt, ca)«fc5tt«^(rStKxu 7^i4t ^njffitttt 

[0 0 8 5] u tl ^ 0 3 OCilP^ftM 1 a ~M 1 c © 

^•rn^io^mswMSMA t ^±^a:b^»-&{3tt, 

BB**«fP3n*. ^J^.tt. 06<7)^Jt 6&KtC^^ 
T, «f*«IWP2 (At=l52 0 0ms) ©|BJfc*ttftttI 

aflEAx**ftc«fctiat, w&vmmi 1 owe 
h;^fiH8**»ftj$n*. c»j;c)tt^faiWP B iP 
2^isttfcsstt, A3bp**t»*ai7>t*»bTt»*t* 



(9) 
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[0 0 8 6] h^fHfgCDlIftH, #^Jt*3^xh;u 
=fcOfe/jN$^{i*W*L<. M^t5 frpm/16ms] (3^^ 

[0 0 8 7] H8H ±$L£h;i^fM{EcD8tft£fTfc 
^^s-&o=&aA° y * —*? comt<D— m^ir f =? -? r 
0 8 (a) J;5tcjlte^^7i7-fe;u$^tc 

S?<K^Etri. ^2(75 ; E-^MG2cOh;l/i7^1iU 
(0 8 (c) ) , 7,U^y^^LT^2CD^-5'MG 
2(D[iie^:N^J«-r-2. (08 (b) ) „ 
2(Ot-^MG2COftJP»KAX (0^-H-T) fcHif-r 
£>CDT\ 0 5^i5lt^> h;Pi7*Mv-y7 P tr^oT^2© 

^-^MG2cDh;i/^Jt^tt7>s$iM$n, ^-*h;i^ 
f)mmiz&T?z> (08 (c) ) o xu^y 

5 CD h)l?Mm-?v -7*@.m VtcfclJTlt, X U v -7v> 
[0 0 8 8] 0 9 a. fgi Ml^ftfJEBcD^ 

77t^i.. 09 (a) iZiHT&oizmfc 

2CDh;Ui7^JgL (0 9 (c) ) , XU.7^1tl 
T^2(© ;: E-^MG2«0te&N^,%li-r-5 (0 9 
(b) ) . Z.(Dt%. m2(D^-^MG2(D^mm&A 

x (0^#T) h&m-fz,<DT% bjitrmmmitzn 
*hfr>7i)mwazi&T-rz> (09 ( C > > , co^m. 

T?»iB8K:*Lfc«££a«|i|i;-e*-5. LfrU fgl 

[0 0 8 9] 010(1 US 1 31*09 KiittS Ml^ffllB 
/h^JpaftfiAXmin ft*** KXft;-*- -5„ :ct, 

^TftmiSfl!Ax*«fto»$*/htt**i*-r*. 010 
(a) ~ (E) n. h;ui7©jffi©^kf^^«/hftDniis 



«AX1 is LTlrKflH'SiSLTIr**. 0 

10 (a) ~ (d> cs-rj^c, mnfimm&AXc 

010 (E) CDJ§^CD=t?f;:, HfT^SnilSAX 

c tfm'hftiiam&mA x 1 im st@o 

/Jvftj&njtgttAXlim l:J;cT^n5l>;^i (HA 
TSTffi) TffllBSn*. A/hAtt%KlftAXlii.lcM 

fr* (010 (E) ) „ h;p*ffliB©l*ftii6K: 
tt> «/Jvftinj&S«AXlim a*** 
[0 0 9 0] ;©J;5K, h^ftllSoaKfctttftSfif 

[0 0 9 1] Hint, JBl^*«fc*»t« Ml/^fMRg 
©»{b©»2<0*»H£*-riMIBlT**. £ COM! 2 CD 

gjgerai, mi i mmm\z&»z>m'bftMmmm.Ax\\ 

1 im J tU, h;Ui7#JKv>y7 p ±t*3ViT h;U^±E« 
Tmax *«ffit) *jKflc-T 5. *^h;Pi7±Ett 

tmi i (a) ~ (e> t^-r«t5i:3E<tr-6. ^-^ 
fT^sniiSAXc cioTS^ns (hats 

[o o 9 2] co^'Stc, h;^ffllBa>afls£®fa£fT 
5 Ac* C h MB7 -y 7©fi^: h 9 fr±mm T 1 im £ 

[0 0 9 3] ^©ck^tc. MlSkltM-t^E-oXfllMtz^ 
I^Tfi, Sl2O ; E-^MG2WftlinjiSAX^fll(0L 
St>IAXT 1 *S^T^S^F B 1iC^^TSl2(7) ; E-iS' 

«S*Wf'^lh$-ti--S)C:i:^pItgT*)S„ *Ac. 
ftM&mAXtfLZ^mAXT lfcffi\Zi&TV> ^O, 

c © b * ^ffi a x t i sknom&amfBmiajkQrifii&iL 

[0 0 9 4] tl:, #W 1 1 2 CO (01) £*j^^C0[5I 
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MG2 0ffi**t**-«OM:-plHEf H 2^ 

-?MG 2 CD b)l?£®m-?Z>Z. tCi^TXU 7^ 

[0095] e. xvyzfmm<Dm2mffim:%2mM 

-^MG2©@K»N^»JISSJnA*Ctlr«tt3T. x 

•J y s .t 19 mmm \zfto. 

[0 0 9 6] Hi 211 ^2co^E-^MG2CD|Hlfe^:N 

tmnmmAxvmiko-m&TK-r tfyy-a&z. 01 
2 (b> \zm-t&o\z, mmt iT\$fimm&Ax&m 

1 CDL^UMAXT 1 &iSAT^-5CDT, ff§ 1 USS^]"? 
KWbfcJ;5tr h;u^lWIBA*!ft{fc$n, 07 (B) 
bfc«fc3fcMI^1WIBv»/7' , <!:&S. iOilg*, ^2 CD 

*MG2©h;i^#tfWIKS*n\ [HieiSNttii:^{r 

(Mia) ~ (Ml c) *i#8UI8KA t (0 6) tcim 
mLteWZ. b)U?mtii'?y7\Wi7 (B) 
££*W#$n-5><, 012 (B) C0B#»J t * 

Wt^CaoTV^. ffiot, 16*1 1 3 JKWMi. 01 

2 (A) C^-rJ^tC, XUyWlttfC, * 

rnmkmm* \zmmvx^^xv^.^z.£\z^.^ 

[0 0 9 7] Z.<D&?\Z. 7s U v -fi)m±M-f\Z*L-*> 

®tmmmtiavT®<z.t&m±-§rz>r£tt>\z. 31231 

ffiWTU. 3rf£TF©X>J yT&m&ftS 2£ffl^T7 l 

[0 0 9 8] (S 2) ^SPjSKAX^2cDb^tMiA 
fro, ^—^ErtEScN^'J 5/^0*5 
IStNgrp (3 4 Orpm SrJPSbfdl (Ngrp +4 0) <fcO 

[0 0 9 9] C^T. #V >y ^B#@feScNgrp <hte, 0 

12 (A) , (B) ^snTV^i^tr, fttmiiSA 

X**SB2©b*V»«AXT2 ( = 10[rpm/16ms]) £i@x. 
*tftW©«r*J t 0 K*tt5@te»rott ry 

K*t+*«S«fflUTt>«fc<, HRC aUDS&«AXjJ« 
»2©b*t»*AXT 2SifflASIBOW3EOI^jai:*SJt 

[0 10 0] ±EOX'Jy7 p ttW*fl:S2*t«9J£anT 

N#7.'J -y ^itSflcofflNgrp £Jf ^bT^S. 

[0101] inn m 2 nmm\z$>^ Testis 



»<b£*-fl£9§0-c , &?>. 013 (A) K^T<J:3 
fc. ^2CD ; E-^MG2cO|Hie^<7)±KfflNmax H. ? 

[0 10 2] (1) Ngrp *U 0 0 0 rpm &Tf<D£% : 
Nmax = 1 4 0 0 rpm 

(2) Ngrp #1 0 0 Orpm £jS;L&<!:^ : Nmax =N 
grp + 8 0 0 rpm 

[0 10 3] ZLtl6C0iHlte»±KgfflNmax r7rl/ 
»tW71l4 (01) OjUHKESBSih-r-Siltt) 

»tr*#^JS*«*a»^Ka. t7tI^>HM7 1 
1 4*«aiHrtEL/TbS5nXflEtt****. Z.tUZ*tLX. 
m2C0^-^MG2(D[Hlfe»N(C_hfB (1) , (2) CO 

1 1 4<D®mmt&z>nm<Dt&w\ziR$iz>z.£\ztez>o 
izcD^m, ?7 7 u>~>-wi^t 1 1 4<Dm®m £B&lfc 

[0 10 4] hj^KIStt, 013 (B) fc^-f Ml^ 

E«£Rtrfi. ^-^[Hlte^ifEffiNmax £Hff@lES: 
Nc (Sftcoieiei:) i COMETS SlHlfeSSc^^ (Nma 
x -Nc) KffiUTlftjeSft*. ^T, Wl^ftHBtl 
^RtrtH. h;i^fgiJKv-y-/cD_hKgeTmax tc*b?> 
#T.3«IX*9, *^cDh;Ui7±Kfflli (Tmax XRtr) 
T#A6tl-5o TJit)^. ®2cr>^:-^MG2CDMl^ 
cD*^cD±ffifgiLTli. 06*5«fc^0 7{r^bfc«fc5 
^h^i7»EEVy7°CD±KMTmax fc, ^©fiJ^RtrS 
*bfc« (Tmax XRtr) AlfflSns. 

[0 10 5] @(E*jfe^5 0 Orpm U±<D£%\Z\Zffl 
KfJteRtrttl 0 0 %X&0> b)V>7±.mm£VT\m 
6, 0 7tl^bfc±EE«Tmax ^©iSttfflSns. 
-7j. lsME$C&tt*i5 0 0 rpm £JTF©££fcte, »S>i 
£Rtr#@l^*»£Jfc«bfcli£fc$<0T. h 
)l?±.m.m (Tmax XRtr) fcdttfclfcCTIMEStt 
*. f-3l. tB2<0^-*MG2©£fTl§ie»Nca*-*- 
co±EffiNmax fcifiV»i*fctt. Hf&co bA?±.mmt 

'b-zMmzmmznz. *ffii«K»Nc**± 

KffiNmax %mXfc^£ o \Z%> 2 ©^E-^MG 2 AWf* 
*ff(HieiSNc^©±E«Nmax 

Hl^co h;W£7±®ffiTmax x Rtr«-b*Pir^-g>cOT, 

[0 10 6] t-^BteftKJ^h^fHIBH, *co» 
l^^fr (M2a) ~ (M2c) ^T^iELt*^!: 

[0 10 7] (M2a) Sfr0ls»Nc!l>i"Jy7^@ 
fiftNgrp (r4 Orpm €rJP@b7cffi (Ngrp +4 0) £H 
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TX&-5. 

(M2b) a»a&AX<0l6*Hta»5 [rpm/ 16ms] *ii 

(M2 C ) tmtim<D®&&<D&ii*m%<Dftf&msk-F 

[0 10 8] Jin6©»|»*fl=M2 a~M2 c CQ-T^X 
fttJ9r£®JNIH («AB5 0 0ms) tt±*abfci^l: 

[0 10 9] C©J;5!;, fg2*j&60«JX12. S§2CD^- 
*MG2<0@C*£ffllBT<5«fc'5l;:-t© h^^SWII"?" 
5«fc 5 K LfzOT, X U -7 ^ 5 WbTH 2 CD^E-^M 
G 2CD[UegC^>x^r U>v-f JU*7 1 1 4 ©leieic^* 
ltlt5 S**B6Jh-r * - fca*nJflBT* 

[oi io] ^-^®feS:cD$ij^tcJ;^ h;i^fM 

PK12. B7T«MI!bfc f-J^SlOM^frb^^J; 

TttfflSn*»2©b*lr»«AXT2tt. ^lHi5S0iJtr 
*Wf l«l/€^IAXT 1 «k9t>/h3&ffl(hT-5;i 

[0 111] F. X'J y7Mf*Djg3 3ftKM : ^3*SI 

X, «ftO*f|=TTI>>'>l 5 0Sr7-f K U >^ffi 

[0 1 12] 01411 !6 3*Jt0!K:i5^TK5£3ft* 
7-f K 'J >y«te»fT«tt©ttffl*jim!liJHBT*-&. 
elt, 7-f K'J >^3«E»fT<H*tf±., l>y/15 
0 «ailWttl;:7-r H 'J >ytt*fc»fT£l**»W*jtt* 
fa. ^©*# (S3) #<j*&l,fc& *£U:. VX^ftJ 
»CPU2 7 2(i I>y>15 0^7-f KU>^I 
XKjf£$i±3. 

[0 113] (S3) %-^«9j|fTB4ERNc«t±IB« 
Nmax id 2 0 0 rpm SSoSbfcfi (Nmax + 2 0 0) £ 

[0 114] ClW&ttS 3W&HLLT^Z>tg\Z\Z, * 
— ^ h;U^Sr-tfDfcLTt). X>v> 1 5 0^60 
i7(c«ttjT**6i l 2^IiSti5«T. t-^lsieSS: 
TWKTttf. XU -y7fcf?ii:b&^nI£EttA5<fc-5o *Z 
X. d<D<fc 3 X>v>l 5 OSjfittWfcT'f 

x'j>y7£#it£-a-3;i<!:#x£-5„ a*, rsfiMwt 

7-f K 'J >ytfffiXjliitef 3j t^-5X#tt. T^-fe^ 

[0 115] Z\<D&M71 H'J>4f«tett. 
tt(M3a), (M3 b) C05*,(D'>^< tfe-^Tjifig 

[Oil 6] (M3 a) t-^MG2©SfrlHie^i\'c 
^[sife^Ngrp t> 5 0 0 rpm £2&gbfcffl 



(Ngrp -5 0 0) *iiX&3„ 

(M3b) ftttHtflEAXtfOfirFT**. 
'[0117] Jin60*Bi*# (M3a) , (M3b) 
<D?*><D— fitff&iLLT^tltt, XU •yT'ASMlT^ 

^>i 5 o©ffl*©*flQ£W : g"r*;i£K«fcoT, ate 

[0 l l 8] tu5T, *WG)»ii«pKXU y-?Ltct 
StCt). x>v>l 5 0 £3£ft?JWf;:7-f K'J>^ttffiH 

MG 2(0^3^^^0X^^*1X43 0. ^©it. X>v 
>1 5 0 CD»;>jl2fg 1 CO^-^MG 1 tC£-pX«<i:A,<!: 

ipj^$ti^„ 'immizxv y^rst. ^2cd^-^m 
t-^MG i tr<toxiHi^$n^fl;^t)A>7>yr-5) 

I>y>15 0(l, 0^«7^» 
*-3tK«r?i5HIW»Sn*©T. I>y>150ffl 
Ste^ffitC t)A>7 y^tCT b S 5 £ <fc Irft-S. 

[0 119] ^CX. VX^MI?CPU2 7 2 12. &il 
HSfcii^T, ^2©^E-^MG2C0^1)I]jaSAX^2 0 

[rpm/16ms] £a*.Xl^-S«£-ltl2. XUy^iCT 
V^feOiWWfL/, X>>?>1 5 0 £3$fM6<jti7-f KU 
>f«!Bf^ff$**. i!5-r^.^i:(Cj;oX. XU-y 
7£f?ltb. X>v> 1 5 0 (D/\>7>.if&ffiit-?Z>Z. 

[0 12 0] ^jiB$lC*tt-5X>>7>(7)^ffl7'f 

*. U'Jyy'MM) 

[0 12 1] Z.<D£o\Z. Sf!3#lJfi0<]Xl2. mfe<DX>) 
y?&m4km*l&iLL1Z.t1f\Z> I>y>15 0&&ffl 

> x >tf> A >7 <!: £Bfrifcf •?> d t **?Tfl6T* 

[0 12 2] G. X«Jyy«WOSB4*Jfi« : ±JEbfc 
% 1 b^ 3 mmm\t. X U y 7°2rff -5fe*C0 
Mf9 (^to«>* h^^v-a >*Jffll) X$>-5^, ^SifCct 
oX«XU<y7^^ll:S-B-fc<^^*^t)$.^„ 0tj^ 

Steizizit. $>^>ea<oxu -y ^s-fF^-r-s^s^b 

4. fit, ^4H)!iSCTXli, ^iHSS0ilX^bfcX 
U -y 7*Jffll(r*3lr>x. 0rS©X U >y 7fF$&ft#fi£2: b 
fct^lCH X>)y7$:Vf®tZ>£olZfamZ'l : r?, 
[0 1 2 3] HI 512. b)\sZ>fflm<D&{tmiZ&tf5> h 

X 12. 0 7 (A) ~ (E) TmWLtzb)l?fflm<D%iik 

p#nffiffl$ti-5(ix*-&o m i 5ir^$nxt^<te» 
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tt, h;W7tft©*;tti*»*<5max tttOJMI (3 5 [rpn/1 
6ms]) Cfiifctt*. Vt-oX* WBM1fi7 9 J e.)\"<¥)\,*; 

[0 12 4] 7^t;«AOP/55 8 0%~l 0 

0% (£$§) ©Mtt. T^-fe^WffiAOPdiif^-r-SH 
Lfc*bT, h^^ttwft^ftjldmax **WSB« (3 
5 [rpm/16ms]) 6 0 HititSWtwM^bT^S. £3f 

[0 12 5] &45, HI 5©7*77te#|7KTfet3, — 1ft 

ten, T^-tr;nBSAOP«»i o o %\zm^m^.(omm 
\zhz>tz\z. Tp-tjmmAopizfoCThKzmm. 
v>m&^&mmTz&v\z-rti\,z&\,\ 
[0126] 0i6ii mite^vm4mffi&\T°mwL 

S. 016 (a) \Zm-?£5\zmmm&7>7-k)l>fflmA 
OP**Bffl 0 0 %K&&£T77ii;i'£Eg^&ti , £, 
^2©^:— ^MG 2 © h;U7#HtflnL (016 
(c) ) , m2<D^-^UG 2 CDIUte^NfeJtJin-r-S 
(016 (d) ) „ Lrf^U Ti7-fe;HB«AOP*ta« 
1 0 0 %<D®<£\Z\±, 01 STI&WVtzJiOiZhJIPm 
©«*!£»« <5 max tiOfcaS^tl (016 (e) ) , 

Yjivmm-vy yiiHsc^Lfcijftfcns. 0 5 © 

tfl;ll^2«t-^MG2©h Jl^ fttffllB SftSO 
T, h;U7te<gT-f Sfc, 01 3TtBiEbfc 

HzMM^n^o Z.(D&$k, I2©t-:$'MG2 

©*0©iI97n'J y ^fB^-r** 1 , ; E— ^HHfc&Nte: 
iSSlI±#-f-5d<htt@jffiT?*£. 016©0flT 
^SnT^HAJ. ^2©^E— ^MG2©|5JteitN^ 
0 1 4Taft9!Lfc7< h* 'J >^3!ls»ff«*fcXofc« 

ata, x>>>> 1 5o#7-f Hu>^sg-eate$n 

[0 12 7] :©i5l:, * 4 TOff^r 
ab-So 

[0 12 8] &45, 7Z-\L)Vffig.AOP\ZfoVXV)V>7 



77< y^Jffrr&CliiK.fcoT, H15l:fetsT7 

j'twsAop^i 0 0 %<D£%tmm<DmmzrTo 

[0 12 9] H. ^ff^J : £©3fi9!H±e©£Ji! 

[0 1 3 0] H 1 . ttmm 1 : ±IB#*Jfi«Tfi. »7J 
A^«i^lfflt-^MG 1 tfc»BtSt*«i4i 

I > Xm% W X > i> y © Witt £ ftfiHf -S V >*5 10 -5 * 

C«tDH*$n^:#M¥9 - 4 6 9 6 B^KlfS 

nTVi-s©T. ^^t?«^©iffiiqtt«K-ri). 

[0 13 1] *5fiWtt. A-f^J «y KJfipWt.© 

ffi©*i^tc ; £)jifflririgTag.-5 I> -f&fc^ #fgg/m, — 

7"'J -y FiM©=fc-5 tc, ^^WKidtttC^E— ^©ai^jtt 
©b;l/7fMW©j£lH4;^i«^©T% XU >y7°$iJf?£<fcD 

[oi3 2] H2. mmm 2 •. ±m&mffiMTte. b)i 
?mm<D&ittmmz-femMT-%i*\zftt>ftT^ft 

si*. h)Vi;WS.<Dmtt.ma<Do%<D'pU< ife— If* 
llilTff 5J;5frtTt>J;V^ fib. N;i/^*!|IE©^b 

[0133] H3. &mH3 : ±mvfc^mmmrmm 
tie>©^j^^.©a^ ©<iS:^ffl-r-5 ^ t^Bjfg-eafe 

So 

[0M©ffi#^Ui93] 

[01] *fSM ©-*]»« ibTO/W 7* h**S© 

[0 2] MfyXfi. 2 0 0 0i 0 
UyZm* 

[03] X'JyyiW»KH|«r4lilK»i«S*-r^ny 
70o 

[04] 7>7-\L)Vmg.AOY>\Z&VXWtMl£tl1t 

m^fa/^ii^ t°©-^j z^-tmwm, 

[05] jl^)IgB#{c4DttS^2© ; E-^MG2©h^ 

[06] ^-^ftSnasw^bc^b^h^^^PE©^ 
[0 7] 06©wkp h;u7«iis©^b©« 
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[0 8] h)\,zmm<nmt*fit>tz^m'&<D&mrt?* 
[09] mi^mmz^z b)i>>7fflm<D&<t$:n ?fzm 



[aid] mimffimiz&iiz bjizmmo&itcDmi 



[011] %\^mm\z&v&b)i2um(Dmk(DW,2 

[01 2] m2<D*:-$>MG2<D\5\m%LNtfiMm&A 

[013] ^2mmm^^xm^ti^^-^^m. 



[014] mzmmmz&^Tmfcztizn hu >t* 

51te^fTM*cD«H^-riKBJ0. 

[01 5] ^43I^J(c*5^T^$n-g) h;Pi7ttcD* 
;M£i!;«<5niax £7^1r;HlilS<h»Hi$£^ir^7,, 

[016] f&l&^LfM^^jTifcBJbfcX'J 7^*1 

7 7. 
[^CDIttBJ] 
1 1 2-*$4 

1 14-f77l/>yt;^7 
1 16R, 116 L--l£ffi 
1 1 9--7--T, 

1 2 O-^^U^i? (Hl^^l 

i 2 i •••-y->^-v 
i 2 2-u yy*c\ 
i 2 3 -^^^ u tr-^->^-t 

1 2 4-7"7^i"J+t l J 7 

1 2 5-u->*irtt 

1 2 6-'J>mi 

i 2 z-y^^u+tUTtt 



1 2 9-^x->^A-h 
1 3 0 

l 3 i-=ffla-r;p 
1 3 
1 3 3 

1 4 1 -H«3-f* 
1 4 

1 4 3-T.x-* 

1 4 4-HlER-t>-y- 

14 9 •••A'yr-'J 

1 5 0-X>v> 

1 5 6-77>7->t7 h 

1 6 3 -ZfU-=¥-t>D- 

1 6 5-Ti7-t;i/-fe>+)- 

1 6 7--v7 h#S?->3 >-b>it 

191, 192 ■■■mwim^ 

19 4-Myx'J 

1 9 6-A'yx'J-fe>1t 

2 0 0-SfyXrA 
2 1 0-/-f>ECU 

2 12,2 1 4-3K2rffl9flMBft 

2 2 0 -7*I/-4EC U 

2 3 0-A»yf'JECU 

2 4 0-X>>>>ECU 

2 6 0-t-^«||« 

2 6 2-~^-?3LfflWCP\J 

2 6 4, 2 6 

2 7 0-"VX*M»« 

2 7 

2 7 2 a -AAiaiffiftJgff 
2 7 2 b- b;i/i7ffiffig|$ 
2 7 4 -«i^$iJPlHl?S 
2 8 0 -S#«MSSIH?§ 
282-EEPROM 



[04] 



Tr ♦ 




[0 5] 

M.9J:H*Tmax[Nm] 
300 
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[02] 







— 1 r— 1 r 

an*-* 


WWCPU 




MfBCPU 


1 260 




264 



>-f>ECU210 
.212 



REV1.REV2, IB 



ECU 



REV1 
REVZ 
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[0 6] 



[07] 



AXT1 




JWIBP1 
100pm/1€ms] 



-5[rpm/1 6ms] 




(D) *«0t3 
Tcnax 



4 




L <5 =30[rpm/f Sms] 


i 
\ 
\ 

\ 
i 






[0 8] [0 9] 

AOP o 1 ^ AOP of / 
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[010] 



[0ii] 



. 8 =20[rpni/ 1 8ms] 



L 


I "\ 

\ 






= ■ » 




(C) BMH2 
Tmax 





Axc=43 



30 50 



[HI 2] 



(A) *r-*B|i* 




[01 3] 



1800 
1400 




= Ngrp +■ 800 



10X 



(B) K/H*J« 



Rtr W 



tO t1 t2 t3 t4 t5 tB t7 tS tfi 110 

t 

■MOfrpm/lferw] 




Nmax - Nc 
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[014] 



Umax < N 




[015] 



1^11 

8 max j k 



too 

AOP 



Not 



[0 16] 



(a) 



<b) 



AOP 



AX 



(c) 



id) 



(e) 



Steffi: 

N 



5 max 



lOOrOO 



D 




2000 4000 8000 8000 (ms) 



F^-A (##) 3D037 FA23 FBOO FB01 

3G093 AA07 BA01 CA04 DA06 DB02 
EB02 

5H115 PA01 PA08 PC06 PG04 PI 16 
PI24 PI29 P002 P006 P017 
PU10 PU24 PU25 PV09 PV23 
QE02 QE03 QE10 QE12 QE13 
QE15 QI04 QI07 QI 13 QN03 
QN06 QN09 QN24 RB08 RE05 
SE04 SE05 SE06 SE08 TB01 
TB03 TE02 TI02 T021 T023 
T026 T030 TZ07 UB05 



